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1990年代の10年間は、国連の定めた「国際防災10年（IDNDR、 International Decade for Natural 
Disaster Reduction）」であった。筆者は、スイスのジュネーブにある国連「国際防災 10 年」事務局
に 1996 年から 1999 年にかけて派遣され、ここで「ラディアス（RADIUS‐Risk Assessment Tools 


















 本論文で考察の対象とした国連 RADIUS プロジェクトは、表 1 のようなタイムテーブルに従って
実施された。 
 



































































                                                   
注） 
i Kenji Okazaki and others, RADIUS – Risk Assessment Tools for Diagnosis of Urban Areas against Seismic 
Disasters, United Nation IDNDR Secretariat, Geneva, 2000  RADIUS プロジェクトの詳細な記録は、この報

































A single death is a tragedy, a million deaths is a statistic.   














 国連の報告iによると、1990 年代の自然災害の数は 1970 年代に比べて約 3 倍に増え、同様に被災
者数も約 3倍と増加している（図 1.1～1.2）。経済的損失はこれを上回る率で増加している（図 1-3）。
この間、世界人口は 1970年の 37億人から 2000年の 61億人に増加しているから、災害の増加は人口
の増加を大きく上回っていることになる。 
 




大災害が時に発生しており、1556年の地震では 83万人iii、1931年の洪水で 370 万人ivの死者が出た
という記録がある。 
 1970 年以降で見てみると、表 1-1のように、1970 年のバングラデシュのチッタゴンで発生した風
水害による 30万人、1976年の中国の唐山で発生した地震による 29万人v、というのが最大の犠牲者
を伴った災害である。このような巨
















































　　　国 　　災害 　　　年 　死者数
バングラデシュ 台風（洪水） 1970 300,000
中国 地震 1976 290,000
アルメニア 地震 1988 25,000
イラン 地震 1990 35,000
バングラデシュ 台風（洪水） 1991 140,000
トルコ 地震 1999 17,000
インド 地震 2001 17,000
表 1-1 世界の主な災害（1970 年以降で死者 1 万人以上）1 
 9 
      図 1-4 世界の自然災害（緑の濃さが台風の活動の強さを表す。茶の濃さが地震活動の強さを表す。）vi  
 
近い犠牲者が出た。アジア地域は人口が多く（世界人口の約 6割）、地震や風水害が広く発生する（図
1-4 参照）ため、世界の被災者の 88％がアジア地域に集中しているvii。 





























































































生した場合、約 50 万棟の建物被害、約 40 万人の死者が出ると想定されているix。さらに、都市機能
の麻痺によりその国の経済にも多大な損失をもたらす。中規模の都市あるいは中規模の地震でも、



































































  都市計画、防災行政、耐震基準、消防、観測・予報、人材育成 
 -資金協力による公共事業、機材提供、 
  ダムや堤防の建設、観測機材の設置、防災プロジェクトの実施 
 -調査実施 
  防災計画策定、被害予測調査 
（２）国連等の国際機関 
 -災害情報提供、防災の普及啓発、各種機関の防災活動調整、国際防災 10 年（1990-1999） 
 -防災プロジェクトの実施 
  RADIUS（国連国際防災 10 年事務局） 
  ハザードマップ作り（UNESCO） 
  安全な街づくりのための開発（World Bank）など 
（３）研究機関 
 -国際共同研究（二国間及び多国間）や国際会議 






















  都市計画、防災、建築（耐震基準策定）、消防、人材育成 
 -資金協力による公共事業、機材提供、調査実施 



























 UNISDR, International Strategy for Disaster Reduction  
 UNOCHA, Office for the Coordination of Humanitarian Affairs   
 UNCRD, UN Centre for Regional Development 
 UNDP, United Nations Development Programme, 
 UNEP, United Nations Environment Programme 
 UNICEF, United Nations Children’s Fund 
 HABITAT, United Nations Human Settlements Programme 
 WFP, World Food Programme 
 UNESCO, United Nations Educational, Scientific and Cultural Organization  
 WHO, World Health Organisation  
 WMO, World Meteorological Organization  
 ITU, International Telecomunications Union 
 UNU, United Nations University 
写真 1-5 NGO による復興まちづくり（インド） 
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 World Bank, ADB, etc. 
 
その他の国際機関 
African Union (AU)   
Asian Disaster Preparedness Centre (ADPC)  
Asian Disaster Reduction Center (ADRC)  
Commonwealth of Independent States (CIS) Interstate Council 
Council of Europe (COE)  
Ibero-American Association of Civil Defence and Civil Protection   
Inter-American Committee on Natural Disaster 
Pan American Health Organization (PAHO) 
South Pacific Applied Geoscience Commission (SOPAC) 
Drought Monitoring Centre (DMC) 
Global Fire Monitoring Center (GFMC)  
International Council for Science (ICSU) 
International Federation of the Red Cross (IFRC) 
 
 
「国際防災 10 年」について 
1987 年の第 42 回国連総会において、「国際協調活動を通じて、全世界、特に開発途上国における
自然災害による人命や財産の喪失及び社会的・経済的混乱を軽減する」ことを目的として、1990 年
代の 10 年間（90 年 1 月―99 年 12 月）を「国際防災 10 年」とすることが決議された。これを受け
て、1990 年に国際防災 10 年事務局がジュネーブの国連ヨーロッパ本部に設置された。同事務局は、
10 年間限りの組織ということから、予算的にも組織的にも暫定的な性格が強く、その予算は国連の
通常経費からの支出ではなく、各国からの拠出金に頼る信託基金に依っていた。拠出金は尐なく、年
間活動経費が 100 万ドルから 200 万ドルと比較的小額であったにもかかわらず、常に慢性的かつ深
刻な財政難に陥っていた。その中で日本は最大拠出国であり、毎年 50 万ドルから 100 万ドル（10
年間の合計は約 770 万ドル）を拠出していた他、1994 年に横浜会議を主催する（約 160 万ドルを負
担）等、同事務局の活動の大半を支えた。 
  国連は効率・予算等の理由から、常に機構改革を求められており、国際防災 10 年事務局もその波
に翻弄されずにはいられなかった。同事務局は当初、災害後の救援活動を中心としていた国連災害救
済調整官事務所（UNDRO、United Nations Disaster Relief Office、ジュネーブ）に設置されたが、
UNDRO は 1992 年に国連人道局（DHA, Department of Humanitarian Affairs） に移行した。1996
年から 97 年まで、明石氏がこの国連人道局の担当事務次長であった。その後 1998 年に国連人道局
は廃止され、人道的活動についてより効果的な対応・調整ができるよう国連人道問題調整事務所
（OCHA, Office for Coordination of Humanitarian Affairs）が設置され、その一部となった。組織
的には幾多の変遷を経ているが、実際にはほとんどの人間がそのまま残っているため、変わったのは
組織の名前だけのようにも見える。 








  国際防災 10 年事務局の機能は、防災に関する諸活動の調整と、特別上級理事会や科学技術委員会
その他の活動の補佐であった。約 150 カ国に国際防災 10 年推進委員会が設置され、各国の窓口とな
って防災対策の調整を行った。自然災害防止についての世界レベルでの意識高揚を目的として、世界
の著名な指導者 10 名からなる特別上級理事会（Special High-Level Council, SHLC）が設立され、
わが国から福田元総理大臣が参加したが、特別上級理事会が開催されたのは１回のみであった。10
年間の活動のプログラムを策定し、国連事務総長に提言するため、約 20 名の自然災害専門家からな
る科学技術委員会 (Scientific and Technical Committee for IDNDR, STC)も設立された。国際防災
10 年事務局の通常業務は、国連総会、国連経済社会委員会への報告、各種国際会議の開催及び支援、
国連内外の関係機関との協力等であった。大きな節目の会議として、1994 年に中間レビューのため

















































































































援助隊が 1987 年に発足して以来多くの援助隊を派遣してきたが、1998 年のトルコ地震で初めて１
名の命を救った、とある。アルジェリアで 2003 年 5 月 21 日に発生した大地震では、2000 人以上が
無くなり、わが国も直ちに国際緊急援助隊を派遣した。総勢 81 人からなる救助・医療チームは救助
犬とともに救助活動を行い、1 名を救出したことが報道された。確かに一人の命を救ったことは賞賛
















































































































































































                                                   
注） 
i United Nations ISDR Secretariat, Living with Risk –A global review of disaster reduction initiatives, United 
Nations, Geneva, 2002 
ii Encyclopedia Britannica 2003 
iii 勝又護「地震を知る事典」、東京堂出版、1995 年 
iv 「Data Book on Asian Natural Disasters Vol.2」アジア防災センター、2002 年 8 月 
v United Nations ISDR Secretariat, Living with Risk –A global review of disaster reduction initiatives, United 
Nations, Geneva, 2002 
vi United Nations ISDR Secretariat, Living with Risk –A global review of disaster reduction initiatives, United 
Nations, Geneva, 2002  
vii 「Data Book on Asian Natural Disasters Vol.2」アジア防災センター、2002 年 8 月 
viii UN Centre for Human Settlements (HABITAT),An Urbanizing World – Global Report on 
Human Settelements 1996, Oxford University Press, 1996 より作成 
ix  国際協力事業団「イラン国大テヘラン圏地震マイクロゾーニング計画調査」2000 年 11 月 
x  UN Population Fund によれば、1950 年の都市人口比率は 30％であった。 
xi  Data Book on Asian Natural Disasters Vol.2」アジア防災センター、2002 年 8 月 
xii  アマルティア・セン「貧困の克服－アジアの発展の鍵は何か」大石りら訳、集英社新書、2002
年 1 月 
xiii  United Nations ISDR Secretariat, Living with Risk –A global review of disaster reduction initiatives, 
United Nations, Geneva, 2002 
xiv  Proceedings of International Workshop 2003 on People, Communities, and Disasters, 
UNCRD, 2003 
xv  United Nations ISDR Secretariat, Living with Risk –A global review of disaster reduction initiatives, 
United Nations, Geneva, 2002 
xvi  「災害に強い社会をつくるために」日本学術会議、社会環境工学研究連絡委員会自然災害工学
専門委員会報告、平成 12年 4月 
xvii  中央防災会議「東南海、南海地震等に関する専門調査会」第 10 回資料 
xviii  今村文彦「論点」読売新聞 2003 年 9 月 4 日 
xix  片田敏孝「21 世紀に向けて何をすべきか」 











第 2 章 
 




















  Never doubt that a small group of the thoughtful, committed people can  
change the world, indeed, it is the only thing that has!  
  - Margaret Meade  
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第2章 国連 RADIUS プロジェクト 
 







のような RADIUS におけるプロジェクト・マネージメント手法も分析する。RADIUS プロジェクト
終了後に実施された、第三者機関によるプロジェクト評価とその後の各都市での展開を検証し、
RADIUS で用いられた手法が効果的であったことを示す。 
   
2.1 プロジェクトの概要及び成果 
2.1.1 RADIUS の目的 
1990 年代は、自然災害による人的・物的被害、社会・経済活動上の損失を軽減することを目的と
して国連が定めた「国際防災 10 年（IDNDR, International Decade for Natural Disaster 
Reduction）」であった。筆者は、1996 年 2 月から 1999 年末にかけて建設省から国際防災 10 年事務
局（ジュネーブ）に派遣され、途上国での都市の急成長に伴い地震災害の危険度が増加していること
から、途上国の都市で震災対策を進めるための RADIUS（Risk Assessment Tools for Diagnosis of 
Urban Areas against Seismic Disasters）プロジェクトを企画・実施したi。RADIUS の目的は、以
下のようなものであった 





























募集したところ、58 都市から応募があった。このなかから、地域的バランスを考慮して 9 都市を選
び、国連からの資金的・技術的支援によりケースススタディを実施した（図 2-1 及び 2-2 、表 2-1、
写真 2-1 から 2-3 参照）。 
 




ケーススタディ 9 都市 
 
アジア地域： 
  バンドン（インドネシア）、タシケント（ウズベキスタン）、ツコン（自貢、中国） 
ヨーロッパ・中近東・アフリカ地域： 
  アディスアベバ（エチオピア）、イズミル（トルコ）、スコピエ（マケドニア） 
ラテンアメリカ地域： 
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行 政 区 域 
（km2） 
54  90  168  340  90  1,860  326  250  4,373 
人口 
百万人 
2.9 0.22 2.1 2.1 3 0.55 2.1 1.3 3.1 
人 口 
成長年率 


































































1942 年 5 月 
マグニチュ
ード 7.9 
1992年 11月          
マグニチュ
ード 6 
1963 年 7 月
マグニチュ
ード 6.1 
















 写真 2-3 グアヤキル市中心部 









































ニチュード）と震源を想定する必要がある。過去 図 2-5 活断層分布（イズミル周辺）
  
RADIUS Time Table
1 9 9 8 1 9 9 9
Tasks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
F M A M J J A S O N D J F M A M J J
A. Case studies
Chile Japan Y erevan
1.  Seismic risk assessment
Preparation of the projec t, cos t plan, 
implementation guideline, formation of committee
Preparation and data collec tion
References on vulnerability  func tions
Kick-off meeting
Elements  at r isk  and vulnerability
Hazard assessment
Interv iews :  damage dis tr ibutions
Earthquake scenario ( impac t)/ Projec t manager 
interv iews  for validation
Scenario Workshop
Training
2.  Risk Management Plan
Design for RMP (Fac ilitator interv iews  and 
validation) W orkshop on
Action plan A ction P lan
Report





























図 2-8 建物調査票（グアヤキルの例） 







4  to 4.5
4.5 to 5
5  to 5.5
5.5 to 6.5
図 2-6 仮想地震による震度分布（スコピエ） 
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         図 2-10 建物被害想定（アディス・アベバ） 
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図 2-11 建物被害想定（タシケント）      図 2-12 建物被害想定（ツコン） 












添付した。写真 2-4 及び写真 2-5 は、ツコン及びタシケントのワークショップの模様である。 
     
  























(1976 年、中国)、兵庫県南部地震（1995 年、日本）、トルコ地震（1999 年）、台湾地震（1999 年）
のような歴史上の地震を仮想地震として採用することもできる。プログラムは普通のパソコン










のために、GIS を使った例も紹介している。写真は、2-14 から 2-17 までがメッシュによる作業のい
くつかの過程を示し、2-18 及び 2-19 が GIS を使った例である。  
 
  
図 2-14 地盤データ画面            図 2-15 建物タイプ別分布画面 
 
  




図 2-18  GIS による震度分布図の例             図 2-19  GIS によるライフライン被害想定図 
 
2.1.7 都市震災リスク比較調査の実施 
「都市の震災リスクを理解するための比較調査（UUSRAW、Understanding Urban Seismic Risk 













しての）危険性 (Hazard)」、「危険への暴露 (Exposure)」、「脆弱性 (Vulnerability)」、「外部への影
響 (External Context)」、「緊急活動と回復 (Emergency Response and Recovery)」の 5 つがある。





 －インフラ施設の暴露図        
 －人口の暴露、経済の暴露 



















図 2-21 参加した 74 メンバー都市 
XH1: exp(MMI w/50-year return period)
XH2: exp(MMI w/500-year return period)
XH3: Percent of urbanized area w/soft soil
XH4: Percent of urbanized area with high
liquefaction susceptibility
XH5: Percent of buildings that are wood
XH6: Population density
XH7: Tsunami potential indicator
XE1: Population
XE2: Per capita GDP, constant 1990
XE3: Number of housing units
XE4: Urbanized land area
XE5: Population
XE6: Per capita GDP, constant 1990
XV1: Seismic code indicator
XV2: City wealth indicator
XV3: City age indicator
XV4: Population density
XV5: City development speed indicator
XV6: Percent of population aged 0-4 or 65+
XC1: Economic context indicator
XR1: Planning indicator
XR2: Per capita GDP, constant 1990
XR3: Ten-year average of annual real growth in
per capita GDP
XR4: Housing vacancy rate
XR5: No. hospitals per 100,000 people
XR6: No. physicians per 100,000 people
XR7: Extreme weather indicator
XR8: Population density










XC2: Political country context indicator























図 2-20 リスク要因を構成する要素 
 38 
74メンバー都市 
Accra (Ghana)  














































St. George's (Grenada) 
San Jose (Cost Rica) 
San Juan (Argentina) 
San Salvador (El Salvador) 
Santiago (Chile) 
Santiago (Dominican Rep.) 
Santo Domingo (Dominican Rep.) 
Seattle (USA) 
Seoul (Republic of Korea) 
Shiraz (Iran) 

































































































本調査の成果として、さらに 20 都市分の「都市プロファイル」（各 2 ページ）を作成した。各都
市の地震関連情報が、要領よくまとまっている。その標準構成は、以下のようになっている。 
① 都市概要 
  都市圏の設定、基礎データ、過去の地震等 
② 地震リスク管理 


































 独自に地震対策を実施したか、実施している 30 以上の都市が、「友好都市」として、情報交換と
国際協力のために RADIUS に参加した。多くの友好都市は、一定様式に基づく「都市レポート」を







































2.1.9 RADIUS 報告書 






CD-ROM の内容は、国連 ISDR 事務局のホームページ（http://www.unisdr.org/）上からダウンロー
ドすることができる。 
 


















応用地質グループ／INCEDE、日本    
ヨーロッパ・中近東・アフリカ地域（アジスアベバ、イズミル、スコピエ） 
Recherches Geologiques et Minieres（BRGM）、フランス    
ラテンアメリカ（アントファガスタ、グアヤキル、ティファナ） 












・Dr. Anand Ｓ. Arya 前 STC（国際防災 10 年事務局科学技術委員会）委員、ルーキー大学名誉
教授、インド 
・Dr. Jack Rynn  オーストラリア地震調査センター（CERA）、オーストラリア 
・津川恒久（Dr.） 鹿島技術研究所、日本 
ヨーロッパ・中近東・アフリカ 
・Dr. Mohamed Belazougui  CGS 所長、STC 委員、アルジェリア 
・Dr. Victor Davidovici  SOCOTEC フランス局、フランス 
ラテンアメリカ 
・Ms．Shirley Mattingly 前ロサンジェルス市危機管理委員会議長、アメリカ 





















年 5 月の研修を、特別に RADIUS を支援する
形で開催することになった（写真 2-6 参照）。







関及び IDNDR 事務局も参加し、RADIUS の
進め方に関する発表・議論を行った。 
行政官のための RADIUS 研修を、ケーススタディ都市を含む 13 都市から 18 名の参加者を得て、
1998 年の 6 月に東京と福井市で開催した。本研修は、国連大学 (United Nations University、UNU)、
国連地域開発センター (UN Centre for Regional Development、UNCRD)との共催であった。研修
























































































写真 2-9 シナリオワークショップの参加者（グアヤキル） 










































図 2-24 歴史的な地震と人口変化（キト） 
 
写真 2-10 崩落したレンガ造の建物（スコピエ、1963 年） 
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写真 2-11 ツコンの新聞記事       写真 2-12 報告書（グアヤキル） 
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味での圧力となっていくというメリットもあった。 
 グアヤキルでは、RADIUS ケーススタディを実施することになったと、地元紙の第 1 面にとりあ
げられた。筆者は、アントファガスタのキックオフ会議に参加した時に、新聞社とテレビ局にインタ
























写真 2-14 子供達の防災訓練（バンドン）   写真 2-15 防災訓練（ティファナ） 















アルメニアでの RADIUS ワークショップ 
RADIUS の進捗状況を報告し、それまでの活動のレビューを行うための RADIUS ワークショップ








国際防災 10 年プログラムフォーラム（IDNDR Programme Forum） 
国際防災 10 年の締めくくりの会議として、1999 年 7 月 5－9 日にジュネーブで IDNDR 















































日目になっても参加者が戻ってくる（return and return）熱気のある会議」であった（写真 2-17 及











写真 2-18 議論の様子 






























































RADIUS の企画段階で、（財）日本建築防災協会に「日本 RADIUS 支援委員会」（議長：岡田恒男
芝浦工大教授、副議長：片山恒雄科学技術庁防災科学技術研究所所長）が設置され、RADIUS の企
画に当たって貴重なアドバイスをいただいた。なかでも、副委員長の片山恒雄防災科学技術研究所所
長のアドバイスにより接触したアメリカの GeoHazards International (GHI) という NPO は、エク
アドルの首都であるキト市で、地震被害シナリオを作成するという経験を有していた。都市の自治体
とともにわかりやすい防災対策を進める方法を模索していた筆者は、GHI のやり方に共鳴し、その
所長であるブライアン（Dr. Brian Tucker）に RADIUS のプロジェクト企画案を送って、意見を求
めた。1996 年 8 月のことで、これが RADIUS にとっての転機であった。その後、カザフスタンの
アルマティ市で 10 月開催された Workshop on “Urban Earthquake Risk Management Strategies 
for Central Asian Republics” に参加して、ブライアンとプロジェクトの進め方について議論したこ
とにより、GHI との協力がスタートした。 































































筆者が国際防災 10 年事務局に配属されたのが 1996 年 2 月であり、企画をまとめるのにそれから
1 年近くかかった。ケーススタディ都市を募集・選定するために、さらに 1 年近くかかるであろうと
予想された。一方、国際防災 10 年は 1999 年末に終了することが決まっており、それまでにケース
スタディも終え、RADIUS ツールを開発する必要があった。このため、ケーススタディを 18 ヶ月で







 ケーススタディの手法に関しては、アメリカの NGO である GHI（GeoHazard International）が




























国際防災 10 年を契機に、多くの国で国際防災 10 年推進委員会が設置されていたため、これらの
委員会にも、各国の都市に参加を呼びかけるよう依頼した。ほとんどの途上国にある国連 UNDP 事
務所にも、適切と思われる都市に募集の情報を送るよう依頼した。しかし、このような方法で実際に
















応募した 58 都市 
 
 アジア(27 都市) 
Almaty (Kazakhstan), Amman (Jordan), Ashgabat (Turkmenistan), Bandung (Indonesia), 
Baoji (China), Bishkek (Kyrghistan), Calcutta (India), Damascus (Syria), Daqing (China), 
Dushanbe (Tajikistan), Hefei (China), Istanbul (Turkey), Izmir (Turkey), Kathumandu 
(Nepal), Mandalay (Myanmar), Metropolitan Manila (Philippines), Mumbai (India), Shiraz 
(Iran), Tabriz (Iran), Tangshan (China), Tashkent (Uzbekistan), Tbilisi (Georgia), Tehran 
(Iran), Urumqi (China), Yangon (Myanmar), Yerevan (Armenia), Zigong (China) 
 
 ヨーロッパ・中近東・アフリカ(12 都市) 
Accra (Ghana), Addis Ababa (Ethiopia), Algiers (Algeria), Belgrade (Yugoslavia), Bucharest 
(Romania), Conakry (Guinea), Dodoma (Tanzania), Giza (Egypt), Petropavlovsk Kamchatsky 
(Russian Federation), Skopje (TFYR Macedonia), Sofia (Bulgaria), Tirana (Albania) 
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 中南米(19 都市) 
Ambato (Ecuador), Antofagasta (Chile), Cali (Colombia), Cumana (Venezuela), Guayaquil 
(Ecuador), Kingston (Jamaica), La Paz (Bolivia), Lima (Peru), Manizales (Colombia), 
Medellin (Colombia), Pasto (Colombia), Pereira (Colombia), Popayan (Colombia), Quito 
(Ecuador), San Juan (Argentina), Santiago (Chile), Santo Domingo (Dominican Rep.), 
Tijuana (Mexico), Toluca (Mexico) 
 
 
応募書類にあった情報に基づき、地域間のバランスを考慮にいれながら、1997 年の 9 月に 20 都











１次選定された 20 都市 
 



































































どおりの人選ができたのは、GHI のみであった。GHI は経験豊かな 30 才台のカルロスを、3 つの都





















ケーススタディの手法は GHI の経験に基づいていたため、GHI の指導方法については心配して
いなかったが、他の 2 つの機関に関しては理解が不十分な点もあったため、技術指導する国際研究
機関の指導方法等を合意・統一しておく必要があった。当時 GHI が協力していた、ネパールのNSET



































に換算すると、莫大なものになる。RADIUS の情報公開も当初 GHI のホームページ上で行った。




























に応援してくれた。彼等は、熱心に RADIUS に参加した。忙しい中スケジュールを調整して、3 都
市（ツコン、タシケント、バンドン）でのすべてのワークショップに参加し、ワークショップでの基
調講演や、グループごとのディスカッションでのアドバイス等を行った。 



















国際防災 10 年の活動のプログラムを策定し、国連事務総長に提言するため、約 20 名の自然災害
専門家からなる科学技術委員会 ( Scientific and Technical Committee for IDNDR, STC )が設立さ
れ、事務局がその事務方を担当していた。RADIUS のケーススタディ応募都市から 20 都市を選んだ









  RADIUS 小委員会のメンバーは、以下の通りである。 
・ 片山恒雄（委員長）科学技術庁防災科学技術研究所所長 
・ Robert Hamilton アメリカ地質調査局、STC 委員長 




























「指針」の開発は、GHI に委託した。GHI のノウハウを基に、RADIUS のケーススタディの経験
を踏まえて誰にでも使えるような、地震対策の第 1 歩を始めるための指針が必要と考えたためであ































































の 20 都市となった。先進国からは、ローマだけが残った。 
 
 
最終的な 20 都市 
Algiers (Algeria), Bogota (Colombia), Bucharest (Romania), Dehra Dun (India), Dhaka (Bangladesh), Gilgit 
(Pakistan), Guadalajara (Mexico), Gyumri (Armenia), Kampala (Uganda), Kathmandu (Nepal), Pimpri (India), 
Quito (Ecuador), Rome (Italy), San Juan (Argentina), San Salvador (El Salvador), Santiago (Chile), Skopje 















































毎号必ず RADIUS の進捗状況を掲載した。RADIUS 情報の普及や情報交換を目的に、できるだけ多
くの国際会議の場で発表を行うよう努めた。地震防災関係の国際会議として主なものは、IASPEI 総
会、IAEE の世界地震工学会議、IDNDR-ESCAP 地域会議、IDNDR-UNEP 防災アフリカ地域会議
等があった。 
1997 年の 9 月にドイツのシーハイムで開催された「大都市の地震」ワークショップは、地震対策


































より実施されたし、筆者は 1996年 2 月から 1998 年 1 月まで、日本政府からの出向による JICA 専
門家であった。ケーススタディを実施した都市のほとんどが、相当の予算と人員を割り当てた。
RADIUS 関連の国際会議に、相当数の研究者が国連の奨学金 (fellowship) を活用して、あるいは



































































いての客観的な評価を、アメリカ・カリフォルニアの コンサルタント会社である Tobin & Associates 
に委託した。Tobin & Associates は、アメリカのコンサルタントであるため委託料も高額であったが、
能力の高いコンサルタントが評価を行うべきであること、これまで RADIUS に関わっておらず、客
観的な分析ができること、等を考慮して委託したものである。 











































2.４.2 プロジェクト終了 1 年後の評価 




市を訪問した専門家の報告書が、2000 年末までに国際防災 10 年事務局に提出され、それに基づく














の国家プロジェクトに活用された。ツコンは RADIUS の成果により、LACDE （Local Authorities 
Confronting Disaster and Emergency）という災害対策に取り組む地方公共団体の世界的な組織か
ら、第 1 回世界安全都市賞を受賞した。 
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写真 2－20 RADIUS という NPO の会合 
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能性もある。そこで、復興に力を入れ始めた 写真 2-23 アフガニスタンでの振動台実験 


















写真 2-26 耐震改修前の学校（ネパール）          写真 2-27 耐震改修後の学校 
写真 2-24 現場での技術指導（グジャラート）    写真 2-25 同 
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危険なものが多いため、学校の耐震補強を行うことにより、耐震技術をコミュニティに伝えようとす




のようなプロジェクトも、ネパールの NSET とともに取り組んでいる。 
 UNCRD 兵庫事務所は、日本政府の出資によりつくられた「人間の安全保障基金」の活用により、
2004 年からインドネシアのベンクル、インドのチャモリ、フィジーのスバ、ウズベキスタンのタシ






 RADIUS で実施した「都市の震災リスクを理解するための比較調査」は、その後 UNCRD 兵庫事
務所と GHI が 2000 年から 2001 年にかけて共同プロジェクトとして実施した「Global Earthquake 
Safety Initiative (GESI)」に展開しているiv。「都市の震災リスクを理解するための比較調査」で相
対評価をしたためにわかりにくかったリスク指数をわかりやすくするために、このプロジェクトでは、






















  図 2-25 都市のリスク比較（GESI） 
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 図 2-26  死亡の要因（GESI）    図 2-27  とるべき対策の分析（GESI） 
 
RADIUS 手法の都市での展開 
ユネスコ（UNESCO）が ISDR 事務局と協力して、RADIUS のフォローアップのためのプロジェ
クトを 2003 年に開始した。「The Cross-cutting Theme Initiative: Reduction of Natural Disaster 
in Asia, Latin America, and the Caribbean」というプロジェクトで、RADIUS でケーススタディ都
市となったティファナとアントファガスタを含む、4 都市を対象に実施されている。内容は、RADIUS
で開発された地震被害予測ツールを活用して、今後の人口増を加味した地震被害予測を行い、防災対
策を補強しようというものである。この中間レビューの会議が 2003 年 9 月にパリのユネスコ本部で
開催され、ケーススタディ都市の代表や筆者を含む専門家で今後の方向について議論を行った。2004













防災センターやネパールの NSET は、実施している防災研修のなかで実際に RADIUS のツールを使





































                                                   
注） 
i  Kenji Okazaki and others, RADIUS – Risk Assessment Tools for Diagnosis of Urban Areas against Seismic Disasters, United 
Nation IDNDR Secretariat, Geneva, 2000 
ii  Ｐ．Ｆ．ドラッカー「マネジメント－基本と原則」、上田惇生訳、ダイヤモンド社、2001 年 12 月 
iii  GeoHazards International, The Quito, Ecuador, Earthquake Risk Management Project: An Overview, 1994   


































All great reforms start at the bottom and not at the top.  
– John Peter Altgeld  
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第 3 章 個人レベルのリスク認識と意思決定 
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      ｑ（ｘ）    ⇒ 
 
 
０              災害外力の強さ ｘ 









































れた。例えば、「東京都における直下地震の被害想定に関する調査報告書（平成 9 年 8 月、東京都）」
に採用された住宅の全壊率及び半壊率は、阪神淡路大震災における被害データの分析により、図 3-3
のように導かれた。図は、最大加速度と被害の相関関係であるが、最大速度（PGV）と被害との関
           ｔ（ｘ） 
               
        ｑ（ｘ）        
                ⇒ 
０          災害外力の強さ         x 

























p（x） = q（x）・r（x）-------------------------------------------------- (3-1) 
 
例えば、ある地域が今後 10 年間に震度７の地震に遭遇する確率を 0.0１、その場合のその地域の住
宅の倒壊確率（比率）を 0.1 とすると、震度７の地震による住宅倒壊確率（比率）はｐ＝0.001（0.1%）
となる。特定の構造物で考えても同様である。ある災害において起こり得るすべての外力規模を想
定した総合的な発生確率 P は、この関数を積分することによって得られる。 
 
P = ∫ｐ(x)ｄｘ------------------------------------------------------------ (3-2) 
 
 このような確率 P は、ある地域あるいは構造物の脆弱性の指標として使用できる。P は単位の無
い数値で、事象別に災害の外力の単位に関わりなく算出することができる。世界で震度階の取り方


























図 3-3 阪神淡路大震災における木造建物の全半壊比率 
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 このような損失は、発生確率を考慮に入れた「期待値」としてとらえられる。上記の確率 P を使
うと、ある財 V の期待損失値 EL（Expected Loss）は、以下のように表される。V はその財が持っ
ている価値あるいはその財を失った場合に再取得するための投資額である。 
 





・ ある災害によってある財が失われる確率を P とする（0≦P≦1）。 
・ ある財の価値を再入手価格でとらえ、Ｖ（単位はドルでも円でも何でもよい）で表す。リスク
回避しなかった場合の期待損失 EL は、P・V で表される。 
・ リスク回避のための費用を、再入手価格に対する割合αで表す。リスク回避のための投資Rは、
α・Ｖで表される。再入手価格以上の費用をリスク回避のために投資することは意味がないか




  表 3-1 リスク回避のための投資による効果（損失期待値） 
  リスク回避   災害なし    災害あり 
  しない 
  する 
    0 
   α・Ｖ 
    V 
   α・Ｖ 
  確率    １－P     P 
    
・ リスク回避しない場合の期待損失  
ＥＬ ＝（１－P）・0 ＋ P・V  
     ＝ P・Ｖ -----------------------------(3-4) 
・ リスク回避した場合の期待損失   
ＥＬ ＝（１－P）・α・Ｖ ＋ P・α・Ｖ  
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αV 
 
 0                     α       
P 





 一般に、外力の強い災害の発生確率はきわめて低い。前と同様、ある住宅が今後 10 年間に震度
７の地震に遭遇する確率を 0.0１、その場合のその住宅の倒壊確率を 0.1 とすると、震度７の地震
による住宅倒壊確率は P＝0.001（0.1%）となる。他方、ある財をある災害に対して安全にするた
めの費用の率αは、財の種類によって大きく変わる。例えば、住宅の耐震改修の場合は、平均 1 戸
当たり 200 万円前後として、再建推定価格に対して、αは 0.1 程度、市場価格に対してはもっと大





































A) 4000 ドルを得る確率が 80％でゼロになる確率が 20％（期待値 3200 ドル）、または、 
B) 100％の確率で 3000 ドルを受け取る（期待値 3000 ドル）、  
という選択肢を与えた場合、80％が後者を選択した（リスク回避的）。次に、 
C) 4000 ドルを失う確率が 80％で損失ゼロとなる確率が 20％（損失期待値 3200 ドル）、または、 










































  認識されたリスク： EL ＝ P’U ＝ ∫β・ｑ・ｒ・U ｄｘ------------------------- (3-6) 
  P’： 認識されたリスク発生確率 
  U： 失われる効用 
     β：  心理的な影響 
  ｑ：  ある災害外力の発生確率（ｘの関数） 












及び（3‐5）において P を P’に、財の価値 V を効用 U に置き換えて、リスク回避した場合とし
ない場合の損失期待値は、次のように表される。 
・ リスク回避しない場合の期待効用損失  
ＥL ＝ P’・U ----------------------------------------------(3-7) 
 
・ リスク回避した場合の期待損失  
ＥＬ ＝ α・Ｖ-----------------------------------------------(3-8) 
 
P’・U がα・Ｖを上回れば（P’・U ＞ α・Ｖ）、リスク回避のインセンティブとなる。従って、





 これは、図 3-5 のように表される。認識された確率 P’は、0 から 1 の間を変動する。主観的効
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用が財産価値と同じ場合、図 3-4 と同様であ




線 P’・U の傾きが大きくなる。直線 P’・U




に小さくなれば、交点 P’3 も P’1 より小
さくなるため、その分リスク回避の投資のイ
ンセンティブが働く。 




このような関係の中で、リスク確率を 2 倍高く認識すること、効用を 2 倍高く認識すること、リス
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α1・V  
   
α3・V 
   
  0      P ’ 3   P ’ 2    P ’ 1         
P’ 
  図３-5 期待損失効用・リスク確率・効用の関係 




























































































































































































































































































ネージメント手法のガイドラインが、地方政府や NPO などによって活用されることを期待している。 
 
 
                                                   
注） 
i  鈴木広隆氏らによる「統計的シミュレーションに基づく日本の活断層による危険度分布に関する一予測：その 2 
人的被害の推定」2000 年地球惑星科学関連合同大会 
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ii  村尾修 兵庫県南部地震の実被害データに基づく建物被害評価に関する研究、東京大学学位（博士）論文 1999
年 11 月 
iii  ジョセフ・Ｅ・スティグリッツ「スティグリッツ 入門経済学（第 2 版）」藪下史郎他訳、東洋経済新報社、1999
年 4 月 
iv Peter L. Bernstein, Against the Gods, 1996, John Wiley & Sons, Inc., New York, 272-273 
v 酒井泰弘「リスクの経済学－情報と社会風土」、有斐閣、1996 年 3 月 
vi  広田すみれ、増田真也、坂上貴之編著「心理学が描くリスクの世界 行動的意思決定入門」慶應義塾大学出版
会 2002 年 4 月 
vii  片田敏孝他「河川洪水に対するリスク・イメージの構造とその避難行動への影響」河川技術に関する論文集、
第 6 巻、2000 年 4 月 
viii  広田すみれ、増田真也、坂上貴之編著「心理学が描くリスクの世界 行動的意思決定入門」慶應義塾大学出版
会 2002 年 4 月 
ix  中嶋秀隆・津曲公二「プロジェクトマネジメント」PHP 研究所 2002 年 6 月 


































   Earthquakes don’t kill people, buildings do.  

























するたびに、多数の犠牲者が出た。過去 100 年間で死者 1,000 人以上を出した地震災害は、8 つある
（表 4-1 参照ii）。平均して 12 年に１回の割合である。過去 100 年間で震度 7 相当の強震を伴った地
震は、1923 年の関東地震 1945 年の三河地震、1948 年の福井地震、1995 年の兵庫県南部地震と考
えられるから、わが国では平均で 25 年に 1 度くらいは阪神淡路大震災並みの大地震が発生している。 
 
 表 4-1 死者 1,000 人以上の地震（過去百年） 









  1923 
  1927 
  1933 
  1943 
  1945 
  1946 
  1948 
  1995 
  7.9 
  7.3 
  8.1 
  7.2 
  7.1 
  8.0 
  7.1 
  7.2 
  1,480 
   29 
   30 
   11 
   20 
   13 
   39 









寸断し、破壊された。戦後最悪の 6,435 人の犠牲者を出した。阪神淡路大震災の犠牲者のうち約 8
割は、建物の破壊に起因する原因で亡くなった。1995 年 4月現在の兵庫県警等の調査では、死者 5,502





















 阪神淡路大震災における住宅の被害を見ると、約 10 万 5,000 棟が全壊、約 14 万 4,000 棟が半壊、
約 6,000 棟が全半焼、合計 25 万 5,000 棟が失われた。被害総額約 9 兆 6,000 億円のうち、建築物等














図 4-1 住宅の破壊に起因する国の支出 
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に住宅）が破壊されたことに直接起因する瓦礫処理、被災者自立支援金、仮設住宅や復興住宅の建設
等のために、災害後 5 年間に約 1.5 兆円の国費が支出された。その内訳は図 4－1 及び表 4-2 のよう
になっているv。 
 
 表 4-2 住宅の破壊に起因する国の支出 
 
・崩壊した建物のがれき処理（国費率 1／２）   約 1,700 億円 
・応急仮設住宅の建設（約 48,300 万戸, 国費率１／２）  約 1,800 億円 
・災害弔慰金等の支給及び災害援護資金の貸し付け（国費率１／２）約 1,400 億円 
・災害復興公営住宅（約 44,100 戸、補助率 3／4）等の建設  約 7,200 億円 
 及び自力による住宅再建等の支援 
・復興区画整理事業等市街地の整備に要する費用   約 2,900 億円 
 
合計         約 1 兆 5,000 億円 
 
 















表 4-3 住宅の破壊に起因する兵庫県の支出（市町村分は除く） 
 
・仮設住宅建設及び撤去      約 1,400 億円 
・災害援護       約 1,700 億円 
・災害公営住宅建設（土地費含まず）    約 1,800 億円 
・住まい復興       約 1,100 億円 
 








ため、地方公共団体は土地取得に膨大な支出を行った。仮に 1 戸当たり 1,000 万円の土地費がかか

















1 兆 5,000 億円であるが、実際には、当該事業の地方負担分プラスアルファのほとんどを負担してい
るから、合計で 2 兆円をはるかに超えていると推測される。以上はすべて、住宅が大量に破壊され
なければ不必要だった経費である。 
 以上により本論では、住宅の破壊に起因する公的な支出が約 2 兆円であったとして、以後の考察
を進める。2 兆円という数字は、巨額である。阪神淡路大震災で全壊した住宅は約 10 万棟だから、
全壊 1 棟当たり 2,000 万円の支出を行ったことになる。1 戸当たり 200 万円で耐震改修を行えるとす



















住宅が約 4,500 万戸あり、このうち 1981 年の耐震基準改正前に建設された住宅が約 2,000 万戸弱あ



















度額は 4 兆 5,000 億円で、支払額 750 億円までは損害保険会社が全額負担、750 億円から 1 兆 774
億円の部分は、政府が半額を負担、1 兆 774 億円から 4 兆 5,000 億円の部分は、政府が 95％を支払





いわれる。最大の 4 兆 5,000 億円という数字は、1 戸当たり 1,000 万円の保険金を支払うとして 45













































 2000 年に国土交通省が全国の住宅密集地区 10 ヶ所（建物約１万棟）で実態調査を行った結果に
よるとvi、全体の 83％が木造で、1980 年以前（新耐震基準以前）に建設された建物が 72％であった。
いずれも全国平均よりかなり高い。耐震改修を行った住宅は 5％未満であった。耐震診断の結果、大
地震により倒壊の危険性が高い建物が 24％、倒壊の恐れのある建物が 42％で、合計 66％が地震に
弱いことが判明した。平成 13 年の中央防災会議資料によると、倒壊の危険性の高い老朽住宅密集地
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わが国には、空家を除く住宅が約 4,500 万戸あり、このうち 1981 年の耐震基準改正前に建設され
た住宅が、2,000 万戸弱あると推定される。新耐震基準以下のものが約半数と仮定すると、約 1,000
万戸の住宅が該当する。新耐震基準を満たさないから直ちに危険である、というわけではない。この
うち早急な対応が必要な危険住宅が 2 割と仮定すれば、200 万戸が危険住宅となる。 
1981 年の新耐震基準以後に建設された住宅は、すべて安全であろうか。阪神・淡路大震災後に設
置された木造住宅等震災調査委員会の調査では、神戸市東灘区の木造 2 階建て 1,508 棟について年
代別の被害状況を分析しているvii。1,508 棟から年代不明の 52 棟を除いた 1,456 棟の年代別内訳は、
図 4-2 に示すように、昭和 23 年以前 20％、24 年～36 年 21％、37 年～49 年 29％、50 年～60 年
19％、61 年以降 8％、であった。
それぞれの倒壊率をみると、昭和
23 年以前約 70％、24 年～36 年約



























23年以前 24-36年 37-49年 50-60年 61年以降
％
図 4-2 木造住宅の年代別倒壊率 
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ように、国の負担が 25 万棟の全半壊で約 2 兆円であるから、42 万棟の場合、3 兆円以上の国の負担
が必要となるであろう。東海地震の逼迫性が高まれば、地震保険加入者も増える。仮に地震保険の加
入が 5 割に近づけば、2 兆円程度の支払いが生じるだろう。もし東南海地震、南海地震を伴えば、未
曾有の巨大災害となり、破壊される住宅はさらに増える。その結果、住宅の破壊に起因する負担とし
て阪神淡路大震災の 2 兆円の数倍、地震保険の支払い最大 3 兆 7,500 億円、合計 10 兆円近くの国費
負担が必要になる。現在国会で議論されているような、被災者に対する生活再建支援の拡充案が実現
すると、さらに国費負担が増える。東海地震以外でも、東京で関東大震災クラスの地震が発生した場
合、死者 15 万人、建物大破約 39 万棟、建物焼失約 260 万棟という被害が予想されているxi。この他、
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東南海・南海地震までの間に、10 年に 1 度の割合で兵庫県南部地震クラスの内陸地震が発生すると
予測されているxii。 
 
東海地震被害想定（中央防災会議「東海地震対策専門調査会」2003 年 3 月 18 日発表） 
 
建物全壊棟数 揺れにより、約 17 万棟、液状化 約 3 万棟、火災 約 1 万棟（風速 3m の場合）津
波・がけ崩れ等 1.5 万棟、  合計 約 23 万棟（風速 3m の場合） 
死者数 揺れ約 6,700 人、 合計 7,900 人～9,200 人 （予知情報により警戒宣言が発令された場









































2000 年末現在で全国で 2 戸である。横浜市では、耐震改修を促進するため、市単独事業として所得
に応じて最大で 10 分の 9 まで補助する制度を創設した。東海地震が心配される静岡県も、2002 年






















ると、震度 6 弱の場合の目黒区の木造全壊棟数は 438 棟（全体の 1.3％）、死者数 161 人、焼失棟数
16,535 棟（全体の 35％）、震度 6 強の場合は木造全壊棟数 3,348 棟（全体の 9.6％）、死者数 1,494
人、焼失棟数 33,972 棟（全体の 73％）となった。耐震改修により木造住宅の全壊率が 50％減尐し
た場合の試算では、震度 6 弱の場合、死者数が 33％減尐（161 人から 108 人）、焼失棟数が 37％減
尐（16,535 棟から 10,476 棟）するという結果が出た。震度 6 強の場合は、死者数が 39％減尐（1,494


































































用で耐震改修をすることはないから、α＜１ である。例えば、住宅の再建価格が 2,000 万円で








       表 4-4 耐震改修による効果（損失資産価値） 
  耐震改修   大地震なし    大地震あり 
  しない 
  する 
    0 
   α・Ｖ 
    V 
   α・Ｖ 
  確率   １－ｐ     ｐ 
    
・ 耐震改修しない場合の期待損失  
ＥＬ ＝（１－ｐ）・0 ＋ ｐ・V ＝ ｐ・Ｖ -------------------------------------------- (4-1) 
・ 耐震改修した場合の期待損失   
ＥＬ ＝（１－ｐ）・α・Ｖ ＋ ｐ・α・Ｖ ＝ α・Ｖ ------------------------------ (4-2) 
 
 耐震改修しない場合の期待損失 ｐ・Ｖ が、耐震改修した場合の期待損失 α・Ｖ を上回れば、す
なわち ｐ＞α なら、耐震改修への経済的合理性がある。つまり、耐震改修のインセンティブとな
る。単純化のため、この地域では震度 6 強の地震が発生すると考えられ、その確率は 10 年で 10％と
仮定する。これは南海地震や東南海地震程度の発生確率であり、宮城県沖地震や東海地震の確率より
小さく、多くの地域での確率より大きい。対象とする住宅が震度 6 強で倒壊する確率が 0.1 である場
合、ｐは 0.01 である。αは 0.1 前後なので、この場合、耐震改修を行う経済的合理性はない。耐震
改修のインセンティブが発生するのは、αが 0.01 未満になる場合、つまり 20 万円未満で耐震改修
ができる場合である。多くの地域では、大地震の発生確率がもっと小さいから、さらに金額が低くな
る。耐震改修に対する補助金を工事費の半額程度受け取っても、インセンティブにならないことが、


























表 4-5 により以下のように求められる。 
 
   表 4-5 耐震改修による効果（損失効用） 
  耐震改修   大地震なし    大地震あり 
  しない 
  する 
   0 
    R 
    Ｕ 
     R 
  確率   １－ｐ’      ｐ’ 
   
・ 耐震改修しない場合の期待損失効用： 
EL = (１－ｐ’)・0 ＋ ｐ’・Ｕ ＝ ｐ’・Ｕ ---------------------------------------------- (4-3) 
・ 耐震改修した場合の期待損失効用： 
EL = (１－ｐ’)・R ＋ ｐ’・R ＝ R ------------------------------------------------------ (4-4) 
 
 所有者が耐震改修の意思決定をするのは、耐震改修しない場合の期待損失効用ｐ’・Ｕが、耐震改
修した場合の期待損失効用 R を上回る時である。つまり、ｐ’・Ｕ＞ R が成立する時である。これ
が成立するのは、ｐ’が十分大きいか、U が十分大きいか、R が十分小さい時である。 
・ ｐ’ が大きい 
認識される確率が大きくなることを意味する。 
・ U が大きい 
認識される効用が大きくなることを意味する 
・ R が小さい 
  耐震改修のコストが小さく、また耐震改修による不便が小さいことを意味する。 











耐震改修しない場合とした場合の行政側の期待費用負担は、表 4-6 により次のように整理される。 
 
  表 4-6 耐震改修（行政） 
  耐震改修   大地震なし    大地震あり 
  しない 
  する 
   ０ 
   Ｒ 
     V 
 Ｒ＋（1‐β）V 
  確率   １－ｑ       ｑ 
  
・ 耐震改修しない場合の期待費用負担：  
（１－ｑ）・０ ＋ ｑ・V 円 ＝ ｑ・V（億円）-------------------------------------------------- (4-5) 
・ 耐震改修した場合の期待費用負担：  
（１－ｑ）Ｒ ＋ ｑ・（Ｒ＋（1‐β）V）＝ Ｒ ＋ ｑ・（1‐β）・V （億円）---- (4-6) 
 
耐震改修した場合の期待費用負担が、耐震改修しない場合の期待費用負担を上回るのはどのような
時であろうか。ここで、震度７の地震の発生確率を日本全体で 25 年に 1 回と仮定すると、年間確率
としてのｑは 1/25 となる。V は、阪神淡路大震災なみに 2 兆円の支出と、新たに地震保険の支払い
1 兆円、合計 3 兆円が必要になると仮定すると、それぞれ次のようになる。 
 
・ 耐震改修しない場合の期待費用負担：  
1/25 ｘ 30,000 ＝ 830（億円）-------------------------------------------------------------(4-7) 
・ 耐震改修した場合の期待費用負担：  




200 万戸あるとして、毎年この 5%（10 万戸相当）を耐震改修する（βが 0.05）場合、合計 830 x 0.05 





































































を提案しているxv。耐震補強済みの建物が全壊した場合 300 万円／棟、半壊した場合 150 万円／棟
を行政が支給すると仮定すると、川崎市のケースでは、耐震改修が行われない場合約 500 億円が仮























































































































                                                   
注） 
i  平成 13 年地方分権改革推進会議ヒアリング資料 
ii  岡田恒男・土岐憲三編集「地震防災の事典」朝倉書店、2000 年 9 月、pp335 より作成 
iii 「阪神・淡路大震災復興誌」総理府 阪神・淡路復興対策本部事務局 2000 年 2 月 
iv  岡田成幸「被災建物にまつわる人的被害事象の研究動向とこれからの対策」建築雑誌 2003 年 3 月号 
v 「阪神・淡路大震災復興誌」総理府 阪神・淡路復興対策本部事務局 2000 年 2 月 
vi  国土交通省住宅局「密集住宅地における耐震改修の推進に向けて－丈夫な家は街を救う」2001 年 
vii  木造住宅等震災調査委員会「平成 7 年阪神・淡路大震災木造住宅等震災調査報告書」1995 年 10 月 
viii  坂本功監修「日本の木造住宅の 100 年」日本木造住宅産業協会、2001 年 3 月、pp28 
ix  坂本功「木造建築を見直す」岩波新書 2000 年 5 月 
x  坂本功「木造建築を見直す」岩波新書 2000 年 5 月 
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Make people aware of the power they have… 
- World Disaster Report 2002 
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5.2 国連 RADIUS プロジェクトの実施と成果 

















































率を P、リスク回避のための費用を V に対する割合αで表すと、リスク回避した場合としない場合
の損失期待値（EL）は、次のように表される。 
 
・リスク回避しない場合の期待損失  ＥＬ ＝ P・Ｖ 
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・リスク回避した場合の（期待）損失   ＥＬ ＝ α・Ｖ 
 
地震災害で考えると、ある住宅が破壊される確率が P、住宅の価値がＶ、 耐震改修の費用がα・Ｖ
で表される。わが国の場合、住宅の再建価格が 2,000 万円で耐震改修費用を 200 万円とするとαは
0.1 である。耐震改修をせずに大地震が発生して住宅が倒壊した場合の期待損失 P・Ｖが、耐震改
修をしたために倒壊しなかった場合の住宅の損失 α・Ｖを上回れば、すなわち P ＞ α なら、
耐震改修への経済的合理性があり、インセンティブとなる。 
 ある地域で震度 6 強の大地震の確率が今後 10 年間で 10％、対象とする住宅の倒壊確率が 10％で





























  認識されたリスク： EL ＝ P’U ＝ ∫β・ｑ・ｒ・U ｄｘ 
  P’： 認識されたリスク発生確率 
  U： 失われる効用 
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     β：  心理的な影響 
  ｑ：  ある災害外力の発生確率（ｘの関数） 







みであるといえる。ｒ と U は個人の個別事情により大きく異なる。 






住宅の効用が大きい）か、失われる効用 R が十分小さい時である。リスク確率を 2 倍高く認識する




























































































め、大地震が発生して支払い限度額である 4 兆 5,000 億円の支払いが生じた場合、国は 83％に当た




 阪神淡路大震災の教訓を踏まえ、1995 年 12 月に「建築物の耐震改修の促進に関する法律（耐震
改修促進法）」が施行された。この法律は、既存建築物の耐震改修の重要性を認識した、世界でも画






































































RADIUS   
Risk Assessment Tools for Diagnosis of Urban Areas against Seismic Disasters  
An initiative for International Decade for Natural Disaster Reduction 
 
Kenji Okazaki 
RADIUS Manager, IDNDR Secretariat 
UN Office for the Coordination of the Humanitarian Affairs 






II. OBJECTIVE AND SCHEME 
III. CASE STUDIES 
1. Objectives 
2. Assistance to the case study cities  
3. Selection of the case study cities 
4. STC subcommittee for RADIUS 
5. Selection of the three international institutes 
6. Launch of the case studies 
7. Regional advisors 
8. Training seminars 
9. Workshops on ―Earthquake Damage Scenario‖ 
10. Workshops on ―Action Plan‖ 
IV. DEVELOPMENT OF PRACTICAL TOOLS 
1. Guidelines for RADIUS type seismic risk management  
2. Simplified earthquake damage estimation 
V.   COMPRATIVE STUDY ON URBAN SEISMIC RISK 
VI.   INFORMATION EXCHANGE 
1. Associate cities 
2. Information dissemination 
VII.  RADIUS MEETINGS 
1. RADIUS Workshop in Armenia 
2. IDNDR Program Forum in Geneva 
3. RADIUS Symposium in Tijuana, Mexico 
4. Participation to other conferences 
VIII.  COST 






Urban seismic risk is rapidly increasing, particularly in developing countries, where a number of mega-cities 
are growing. Almost half of the world population live in cities, where all kinds of human activities are concentrated. 
Thus, cities are more and more vulnerable to disasters, particularly to earthquakes, which would strike any city 
suddenly without warning. Once an earthquake takes place in a large city, the damage could be tremendous both in 
human and economic terms. Even an intermediate earthquake could cause a destructive damage to a city as in the 
cases of the 1995 Earthquake in Kobe, Japan and 1999 Earthquake in Izmit, Turkey. 
 
There is a tendency to think that disaster prevention would cost much more than relief activities. However, the 
reality is reverse. Our society has been spending a lot of resources for response activities after disasters. Some of 
them could have been reduced drastically if some could have been spent for disaster prevention. There is also a 
tendency to look at disasters mainly from a humanitarian angle, bringing us into the position of giving priority to 
the response to disasters. However, the relief activities could never save human lives that have already been lost. 
The response activities ccould never resume immediately functions of urban infrastructure that has already 
destroyed. It is the bottom line that buildings should not kill people by collapsing and infrastructure should not be 
halt social and economic activities of the city for long time.  
 
It is essential particularly for seismic risk reduction to concentrate our efforts on prevention and preparedness. 
The Secretariat of the International Decade for Natural Disaster Reduction (IDNDR 1990-2000), United Nations, 
Geneva, therefore launched the RADIUS (Risk Assessment Tools for Diagnosis of Urban Areas against Seismic 
Disasters) Initiative in 1996, with financial assistance from the Government of Japan. It aimed to promote 
worldwide activities for reduction of seismic disasters in urban areas, particularly in developing countries.  
 
Nine (9) case study cities were selected, namely, Addis Ababa (Ethiopia), Antofagasta (Chile), Bandung 
(Indonesia), Guayaquil (Ecuador), Izmir (Turkey), Skopje (TFYR Macedonia), Tashkent (Uzbekistan), Tijuana 
(Mexico), and Zigong (China) from 58 applicant cities. The case studies were carried out for 1.5 years to 
develop earthquake damage scenarios and action plans to reduce their seismic risk, involving decision makers, 
local scientists, local government officers, representatives of the communities, and mass media. Three assigned 
international institutes, namely, GeoHazards International (GHI, USA), International Center for Disaster-Mitigation 
Engineering (INCEDE)/OYO Group (Japan), and Bureau de Recherches Géologiques et Minières (BRGM, 
France), provided the case study cities with technical guidance through intensive communication. Regional 
advisors also provided them with technical advice.  
 
Based on the experiences of the 9 case studies, practical tools for earthquake damage estimation and 
implementation of similar projects were developed so that any earthquake prone cities can start similar efforts as 
the first step of the seismic risk management. A comparative study to understand urban seismic risk in the world 
was also conducted. More than 70 cities participated in the study to exchange information. As associate cities, more 
than 30 cities participated in RADIUS to provide other cities with their valuable experience. The RADIUS home 
page was created to present all the information developed through the project. Indeed, exchange and dissemination 
of information was one of the most important aspects of RADIUS, as its major objective is to raise the public 
awareness.   
 
I, as the RADIUS manager, thank all the experts involved in RADIUS. I highly appreciate the enormous 
efforts made in the 9 case study cities, where local scientists and government officers collaborated very 
closely. I thank the regional advisors who actively and kindly participated in various meetings and workshops 
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at voluntary basis. I also thank the three international institutes for their deidcation to direct the case study 
cities. GHI and OYO Corporation dedicated themselves to conduct the comparative study and develop the 
practical tools. GHI kindly offered their precious experience that was fully applied to RADIUS, playing the 
leading role in the initiative. My special thanks go to Dr. Carlos Villacis, GHI, without whom RADIUS 
would not have been completed successfully. Last but not least, many thanks also go to Ms. Etsuko 
Tsunozaki, IDNDR Secretariat, who assisted us to solve many administrative problems through the course of 
the initiative. Without her patient works, RADIUS would have staggered in many occasions.  
 
It is my sincere hope that as many cities as possible will apply the developed practical tools for the 









The UN General Assembly designated the 1990s as the "International Decade for Natural Disaster Reduction 
(IDNDR)" to reduce loss of life, property damage and social and economic disruption caused by natural disasters. 
In 1994, the World Conference on Natural Disaster Reduction was held in Yokohama, Japan, declaring the 
"Yokohama Strategy and Plan of Action for a Safer World". It stresses particularly the importance of making 
appropriate technology available to all freely and of the involvement of local governments and communities. It also 
defines the risk assessment as a required step for the adoption of adequate and successful disaster reduction policies 
and measures. 
To realize the concept of the IDNDR and "Yokohama Strategy and Plan of Action," the IDNDR Secretariat 
launched the RADIUS (Risk Assessment Tools for Diagnosis of Urban Areas against Seismic Disasters) initiative 
in 1996, with financial and technical assistance from the Government of Japan. It aimed to promote worldwide 
activities for reduction of urban seismic risk, which is growing rapidly, particularly in developing countries.  
The RADIUS initiative was originally proposed by the IDNDR Secretariat after the Yokohama Conference in 1994 
and the proposal was discussed in the International Workshop on ―Earthquake Disaster Reduction in Urban Areas‖ 
in Jakarta, Indonesia in 1995. However, the proposal was not realized.    
RADIUS was redirected and given a new life in 1996 when an expert (Okazaki) joined the IDNDR Secretariat, 
seconded by the Japanese Government. At its planning stage in 1996, the Japanese RADIUS supporting committee 
(Chair: Prof. Tsuneo Okada, vice chair: Dr. Tsuneo Katayama) and some leading international institutions kindly 
provided the IDNDR Secretariat with their advice to initiate the new initiative.  
The new RADIUS initiative was proposed in mid 1996, based on the following primary ideas. 
 
1. Why should the initiative focus on seismic disasters? 
Even utilizing the most advanced technology, it is almost impossible, at the present state of knowledge, to 
predict exactly when and where an earthquake will occur and how big it will be. An earthquake suddenly hits an 
area where people are neither prepared nor alerted. Hence, the earthquake often causes huge damages to the human 
society. On the other hand, the other natural disasters like floods and hurricanes are almost predictable, providing 
some lead time before they hit certain places. People could be alerted with a proper warning system and 
precautionary measures could be taken to protect lives and properties. 
It is therefore urgent and crucial to make the physical environment resistant against the earthquake, 
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strengthening buildings and infrastructure. Actions should be taken for seismic risk reduction. Different strategies 
may be taken to mitigate the earthquake disasters, based on appropriate risk assessment. This is the reason why the 
initiative focused on the seismic risk reduction. 
 
2.  Who should recognize the risk of disasters?   
It is the local governments, first of all, that should recognize the risk of disasters within their domain. Decision 
makers and government officials of the local governments have actual power to make the physical environment 
resistant against disasters through development policies such as urban planning, construction of infrastructure, land 
use control, and building regulations. If urban infrastructure would be destroyed by disasters, the urban activities 
would be halted for long time, severely damaging economic and social activites.  
It is the communities and citizens that should recognize the risk of loss of their own houses and lives. They are 
supposed to build and maintain their houses in good physical condition, while the local governments are not able to 
reinforce a huge number of inappropriately constructed buildings, most of which are owned privately, in 
developing countries. It is said that earthquakes do not kill people but callapsed buildings and houses do. Unless 
people take actions for their existing houses, the casuality could not be reduced much. 
Semipublic companies, which maintain basic urban infrastructure such as, telephone, and water supply, should 
be prepared for disasters as their disruption could cause serious damage to the urban activities. Business leaders and 
related companies such as building owners, developers, real estate agents, and insurance/reinsurance companies 
should also understand the seismic risk to their properties, to avoid human loss caused by their collapse and to 
minimize the damage on their business.  
 
3. Why are the local government indifferent to prevention of earthquake disasters? 
The reason why many local government officials look so indifferent to prevention of the earthquake disasters 
is partly because they cannot imagine the risk. It is essential that the local government officials and policy makers 
can approximate how their city is vulnerable to probable earthquakes. They must be shocked when they see how 
many people could be killed, injured and forced to live in temporary shelters, how many buildings and urban 
infrastructure could be destroyed, and how long the chaos could last, causing further human loss. Then, they could 
understand the necessity and urgency of policies for disaster reduction. 
From experience, it can be said that even if scientists would stress such seismic risk to the local governments, 
the officials would not take it into account. Only when the government officials understand the possible damage 
through their oen efforts, they are likely to take necessary actions.   
Similarly, although most of buildings in developing countries seem highly vulnerable to earthquakes, and it is 
obvious that certain houses particularly in informal settlements would be easily destroyed, communities and 
residents are also indifferent to the seismic risk. They may take appropriate actions for reinforcement of their 
houses only when they understand that they would be killed by their houses or lose their fortunes. 
However, the local governments, communities and residents do not necessarily have appropriate knowledge 
for seismic risk assessment. Present risk assessment programs for urban areas are usually too technical and costly to 
operate. It is, therefore, crucial to develop simplified and practical tools for seismic risk assessment for local 
people. 
 
4. Where should be target areas? 
The damage caused by an earthquake could be magnified in areas where; 
 - People are concentrated,  
 - Economic and political functions are concentrated, 
 - Buildings and infrastructure have been built to inadequate standards of design, and 
 - Mant low income people live in slums and squatter settlements. 
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The larger an urban area is, the greater the damage would be. As the urban areas are growing rapidly 
particularly in developing countries, the seismic risk in the urban areas is also growing rapidly. Even an 
intermediate earthquake could cause a destructive damage to a city. Thus, the target areas of the initiative should be 
the urban areas, particularly large cities in developing countries. 
 
II. OBJECTIVE AND SCHEME 
1. Objectives 
The direct objectives of RADIUS were: 
(1) To develop earthquake damage scenarios and action plans in nine (9) case study cities selected worldwide 
(2) To develop practical tools for seismic risk management, which could be applied to any earthquake prone 
city in the world 
(3) To conduct a comparative study to understand urban seismic risk around the world 
(4) To promote information exchange for seismic risk mitigation at city level 
 
(1) To develop earthquake damage scenarios and action plans in nine (9) case study cities selected worldwide  
Nine (9) cities selected worldwide in developing countries conducted case studies with financial and technical 
assistance from the IDNDR Secretariat. The case studies aimed to develop seismic damage scenarios and then 
propose action plans for mitigation of earthquake disasters. The main goal of the case studies was to raise the 
awareness of seismic risk there, involving decision makers, government officers, scientists, communities and mass 
media. Internationally renowned institutes guided technically to transfer advanced or appropriate technologies to 
the case study cities. Most of the cities prepared the scenarios in visual forms by computerization, using 
Geographical Information System (GIS). The experiences and results of the case studies are a good source of 
information for other earthquake prone cities.  
 
(2) To develop practical tools for seismic risk management, which could be applied to any earthquake prone city 
in the world. 
Based on the experiences and analysis of the 9 case studies, two practical tools have been developed. One is 
the guidelines to carry out RADIUS-type projects. The other is a simplified program for earthquake damage 
estimation. They can be practically applied to any earthquake prone city in the world. It is expected that local users, 
particularly the local governments, which do not necessarily have sufficient engineering staff, will use these tools. 
They can be downloaded through internet.  
 
(3) To conduct a comparative study to understand urban seismic risk around the world 
The comparative study on "Understanding Urban Seismic Risk Around the World" aimed to better understand 
various aspects contributing to the seismic risk in different urban areas of the world, and identify solutions and risk 
management practices that have been successful and can be duplicated. By joining the study, first, the participating 
cities gained a better understanding of the characteristics of their own seismic risk. Second, the study helped the 
cities recognize and prioritize projects for the risk management. Third, it offered an opportunity for the cities to 
establish partnerships with other cities. More than 70 cities participated in the study as ―Member Cities.‖  
 
(4) To promote information exchange for seismic risk mitigation at city level 
Cities which had carried out or were carrying out a seismic risk assessment with independent resources 
participated in RADIUS as "Associate Cities" for information exchange. More than 30 cities participated as the 
associate cities. They offered their valuable experiences to other cities mainly through internet while they obtained 
useful information from other cities. 
The RADIUS home page was developed to offer all the information developed under the initiative as a fully 
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interactive medium for information exchange. An internet forum was created there in order for information 
exchange among the member cities. Available there are all the results of the initiative, namely, a project document, 
reports from the 9 case study cities and the three international institutes, result of the comparative study, and the 
developed tools.   
 
2. Who will use the result 
It is expected that the developed tools will be used and lessons of the 9 case studies are to be learned in many 
cities around the world. The methodology of the comparative study is to be applied in many other cities so that they 
can understand the characteristics of their seismic risk.  It should be noted that the primary goal of the initiative is 
to help people understand their seismic risk and raise the public awareness as the first step of the seismic risk 
reduction.     
(1) Decision makers and government officials 
The results of applying the tools will be useful to decision makers and government officials who are responsible for 
disaster prevention and disaster preparedness in the cities. The results will be used; 
- to decide priorities for urban planning to mitigate seismic disasters, which eventually help fix land use 
planning and conform to building regulations, 
- to prepare an improvement plan for existing urban structures such as reinforcement (retrofitting) of vulnerable 
buildings and infrastructure, securing of open spaces and emergency roads and designation of areas for 
evacuation, and  
- to prepare for emergency activities such as life saving, fire fighting, emergency transportation, and assistance 
to the suffering people after earthquakes. 
 
(2) Communities, NGOs, and citizens 
The results will be useful to communities, NGOs, and citizens; 
(1) to understand the vulnerability of the area where they live 
(2) to understand how to behave in case of an earthquake 
(3) to participate in preparing plans for disaster prevention 
 
(3) Semipublic companies and business leaders 
The results will be useful to semipublic companies that maintain urban infrastructure to understand the 
necessity of prevention and preparedness. The results will be also useful to business leaders, building owners, 
developers, real estate agents, and insurance/reinsurance companies so that they could minimize the damage on 
their human resources as well as properties for their business. 
 
3. Time table 
Year 1996 
- Planning of the initiative 
Year 1997  
- Invitation for the case study cities 
- Pre-selection of the 20 cities 
- Establishment of STC subcommittee for RADIUS 
- Selection of the three international institutes 
Year 1998  
- Selection of the 9 case study cities (January) 
- Implementation of the case studies (1.5 years from February)  
     Kick-off meetings and earthquake damage scenario workshops were held 
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- Training seminars in Japan (May/June) 
- Comparative study on ―understanding urban seismic risk in the world‖ (1 year from April)  
- RADIUS Workshop at the International Conference in Yerevan, Armenia (September) 
Year 1999  
- Implementation of the case studies (continued) 
     Action plan workshops were held 
- Comparative study on ―understanding urban seismic risk in the world‖ (continued) 
- Development of the practical tools  
- RADIUS Workshop in the IDNDR Program Forum in Geneva (July) 





(1) Two kinds of brochures – outline and outcome 
(2) Summary of RADIUS with CD-ROM  
(3) Full report  
 Volume I  - Project document and the developed tools 
 Volume II - 9 case studies 
 
III.  CASE STUDIES 
1. Objectives 
The direct objectives of the case studies were: 
(1) To develop an earthquake damage scenario which describes the consequence of a possible earthquake 
(2) To prepare a risk management plan and propose an action plan for earthquake disaster mitigation 
 
The case studies aimed: 
(1) To raise the awareness of decision makers and the public for seismic risk 
(2) To transfer appropriate technologies to the cities  
(3) To set up a local infrastructure for a sustainable plan for earthquake disaster mitigation 
(4) To promote multidisciplinary collaboration within the local governments as well as between government 
officers and scientists 
(5) To promote worldwide interaction with other earthquake prone cities 
In order to develop earthquake damage scenarios, first, estimated were the physical damage to buildings and 
infrastructure and human losses in the city as well as the affects to the urban functions and activities. The 
earthquake damage scenario describes the various stages of the city’s damage during and after a probable 
earthquake. Human loss was estimated, based on the damage of buildings and infrastructure, the efficiency of relief 
activities, and outbreaks of fires.  
A risk management plan was prepared, based on the scenario. It may contain the following aspects.  
- Urban development plan to mitigate seismic disasters 
- Improvement plan for the existing urban structures such as reinforcement (retrofitting) of vulnerable buildings 
and infrastructures, securing of open spaces and emergency roads and designation of areas for evacuation 
- Emergency activities such as life saving, fire fighting, emergency transportation, and assistance to the suffering 
people 
- Individual counter measures for important facilities 
- Dissemination of information to and training of the public and private sectors  
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Finally, an ―Action Plan‖ was proposed. It prioritizes the necessary actions so that they can be implemented 
soon after the project. Therefore, the action plan must be practical. It may be a small first step for each community 
in the city. The scenario and action plan were disseminated to relevant organizations and the public.    
 
2.  Assistance to the case study cities 
Full case studies were conducted with intensive external assistance in 5 cities where a similar project had not 
been carried out. Auxiliary case studies were carried out in 4 cities, to fulfill part of the objectives of the case 
studies, or to follow up or complement a similar study that had been or were being carried out in the city. What was 
done as an auxiliary case study varied, depending on the situation of the city. 
 Assistance to the case study cities 
- The IDNDR Secretariat provided the grant ($ 50,000 to a full case study city and $20,000 to an auxiliary case 
study)  
- An internationally experienced institute supervised and coordinated the case studies and offered technical 
assistance. An expert(s) from the institute visited a city several times. The expert(s) also offered technical 
assistance through electronic communications. 
- Regional Advisors visited a city once or twice to participate in the local RADIUS workshops, to provide 
technical advice, and to raise the public awareness.  
- Experts of the case study cities were invited to two kinds of training seminars, which were held in 1998 in 
Japan, to learn basic knowledge for the project. 
- The cities were invited to an international symposium, which was held in 1999 in Tijuana, Mexico, to 
exchange information. Some of the cities were also invited certain regional meetings to present their progress 
of the project.   
 
3. Selection of the case study cities   
In early 1997, the IDNDR Secretariat sent invitation letters for participation in the RADIUS initiative as case 
study cities, to major cities prone to earthquakes all over the world. The announcement was also sent to IDNDR 
National Committees in many countries, and relevant international organizations and institutes. By the end of July 
1997, the IDNDR Secretariat accepted applications for the case studies from 58 cities worldwide, mainly from 
developing countries. It showed that many cities were anxious about their seismic risk and were interested in 
carrying out a seismic risk assessment of their cities in association with the United Nations.  
 
 
List of the cities that applied for RADIUS case studies (58 cities) 
  
- Asia (27 cities) 
Almaty (Kazakhstan), Amman (Jordan), Ashgabat (Turkmenistan), Bandung (Indonesia), Baoji (China), Bishkek 
(Kyrghistan), Calcutta (India), Damascus (Syria), Daqing (China), Dushanbe (Tajikistan), Hefei (China), Istanbul 
(Turkey), Izmir (Turkey), Kathmandu (Nepal), Mandalay (Myanmar), Metropolitan Manila (Philippines), 
Mumbai (India), Shiraz (Iran), Tabriz (Iran), Tangshan (China), Tashkent (Uzbekistan), Tbilisi (Georgia), Tehran 
(Iran), Urumqi (China), Yangon (Myanmar),  Yerevan (Armenia), Zigong (China) 
 
- Europe and Africa (12 cities) 
Accra (Ghana), Addis Ababa (Ethiopia), Algiers (Algeria), Belgrade (Yugoslavia), Bucharest (Romania), Conakry 
(Guinea), Dodoma (Tanzania), Giza (Egypt), Petropavlovsk-Kamchatsky (Russian Federation), Skopje (TFYR 
Macedonia), Sofia (Bulgaria), Tirana (Albania), 
 
- Latin America (19 cities) 
Ambato (Ecuador), Antofagasta (Chile), Cali (Colombia), Cumana (Venezuela), Guayaquil (Ecuador), Kingston 
(Jamaica), La Paz (Bolivia), Lima (Peru), Manizales (Colombia), Medellin (Colombia), Pasto (Colombia), Pereira 
(Colombia), Popayan (Colombia), Quito (Ecuador), San Juan (Argentina), Santiago (Chile), Santo Domingo 
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(Dominican Rep.), Tijuana (Mexico), Toluca (Mexico) 
 
In September, 1998, the IDNDR Secretariat pre-selected twenty (20) cities from the 58 cities, based on the 
objective criteria and on the information in the application forms, taking into consideration the regional 
distribution. 
An expert of the assigned international institutes, namely, International Center for Disaster-Mitigation 
Engineering (INCEDE, Japan), the Bureau de Recherches Géologiques et Minières (BRGM, France), and 
GeoHazards International (GHI, USA), visited  the 20 candidate cities from October to December, 1997, to collect 
more information and assess the feasibility of the case study. All the cities showed their enthusiasm and 
preparedness to carry out a case study. Their visits were covered by mass media in most cities, raising the public 
awareness. Pre-selection for the initiative already promoted close cooperation within the local governments as well 
as between the local authorities and and local scientists by applying for the case study. 
 
 
List of 20 cities pre-selected 
 
- Asia 
Bandung (Indonesia), Baoji (China), Kathmandu (Nepal), Mandalay (Union of Myanmar), Tashkent 
(Uzbekistan), Tbilisi (Georgia), Zigong (China) 
 
- Europe, Middle East and Africa 
Addis Ababa (Ethiopia), Bucharest (Romania), Giza, (Egypt), Izmir (Turkey), Skopje (TFYR Macedonia), Sofia 
(Bulgaria) 
 
- Latin America 
Antofagasta (Chile), Guayaquil (Ecuador), Manizales (Colombia), Quito (Ecuador), Santo Domingo (Dominican 
Republic), Tijuana (Mexico), San Juan (Argentina) 
 
Taking into consideration the evaluation reports from the experts who visited the candidate cities and more 
information collected by the questionnaires filled by the cities, the IDNDR Secretariat selected 9 cities in January 
1998, under consultation with the STC (Scientific and Technical Committee for IDNDR) subcommittee for 
RADIUS. 
 
List of the case study cities  
Full case study (5 cities) 
Addis Ababa (Ethiopia), Guayaquil (Ecuador), Tashkent (Uzbekistan), Tijuana (Mexico), Zigong (China)  
Auxiliary case study (4 cities) 
Antofagasta (Chile), Bandung (Indonesia), Izmir (Turkey), Skopje (TFYR Macedonia) 
 
The result of the selection was announced at a press briefing in March 1998, in Geneva. The press briefing 
was attended by 22 journalists representing the main news agencies, newspapers and radios. Mr. Philippe Boullé, 
Director of the IDNDR Secretariat, Mr. Kenji Okazaki, RADIUS Manager, IDNDR Secretariat, and Dr. Mustafa 
Erdik, Professor at Bogazici University, Istanbul, a member of the IDNDR Scientific and Technical Committee, 
briefed the correspondents about the RADIUS initiative. 
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4.  STC subcommittee for RADIUS 
At the 9th Session of the Scientific and Technical Committee for IDNDR (STC), which was held in Geneva 
from 13 to 17 October 1997, the "Subcommittee for the RADIUS" was newly established. Its role was to review 
the RADIUS activities and to provide the IDNDR Secretariat with advice and comments. The members were as 
follows: 
- Dr. Tsuneo Katayama (Chair) 
Director General, National Research Institute for Earth Science and Disaster Prevention, Japan 
- Mr. Robert Hamilton 
Chairman of the STC, U.S. Geological Survey, USA 
- Prof. Mustafa Erdik 
Kandilli Observatory, Bogazici University, Turkey 
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5.  Selection of the three international institutes  
It was suuposed that the selected case study cities would need not only the financial assistance but also 
external technical assistance to carry out the project effectively in such a short term.  The IDNDR Secretariat 
identified three international institutes in three regions, namely, Asia, Europe/Middle East/Africa, and America. 
Regional cooperation was expected to be more efficient and effective as they have the best knowledge about their 
region. It would also reduce the cost for the travels to visit the case study cities.       
The role of the international institutes was to supervise and coordinate the case studies. In order to guide the 
case studies technically, they were requested to visit a case study city several times while they were also expected 
to communicate frequently through electronic ways. 
 
Three international institutes 
 
For Asia (Bandung, Tashkent, Zigong) 
OYO Group and Center for Disaster-Mitigation Engineering (INCEDE), Japan 
 Fumio Kaneko, Rajib Shaw, Shukyo Segawa, Jichun Sun, Ken Sudo 
 
For Europe, Middle East and Africa (Addis Ababa, Izmir, Skopje) 
Bureau de Recherches Géologiques et Minières (BRGM), France  
 Philippe Masure, Pierre Mouroux, Christophe Martin 
  
For Latin America (Antofagasta, Guayaquil, Tijuana) 
GeoHazards International (GHI), USA 
  Carlos Villacis, Cynthia Cardona 
 
6. Launch of the case studies  
The local authrities of the case study cities prepared a cost plan to launch the RADIUS case study, as 
requested immediately after the selection by the IDNDR Secretariat. In most cities, the local governments allocated 
complementary local cost for the project. A few cities allocated more financialresources than the grant from the 
IDNDR Secretariat. After appraisal of each cost plan, the IDNDR Secretariat concluded the Grant Agreement with 
the 9 cities respectively. It also concluded the Grant Agreement with the three international institutes, whose role 
was to supervise and coordinate the case studies. It was stilpulated in the agreement that the cities and institutes 
should complete the project in 18 months, hold RADIUS workshops, and submit periodical progress reports to the 
IDNDR Secretariat. 
A RADIUS experts meeting was held in Kathmandu, Nepal, from 23 to 25 February 1998, in conjunction with 
the ―Earthquake Scenario Workshop‖ there from 21 to 22 February, organized by NSET-Nepal in collaboration 
with GHI. Five experts from the three international institutes actively participated in the Workshop, which was held 
to develop an earthquake scenario about the consequences of a major earthquake affecting Kathmandu Valley. The 
RADIUS experts discussed the methodologies of the RADIUS case studies, such as the quality of the scenarios and 
action plan, how to supervise the case studies, and a model schedule, based on the experience and methodologies of 
the Kathmandu Valley project. 
Most of the case study cities established a local steering committee, which took the responsibility for the 
implementation of the case study. The committee basically had two co-chairmen, one is from the city and the other 
id from the responsible international institute. They were responsible for all the activities of the case study, 
including authorization of expenditure of the UN grant and preparation of periodical reports to the IDNDR 
Secretariat. Under the steering committee, working groups were set up in many cities to carry out the case study 
efficiently.  
Each city also established a local advisory committee, whose role was to provide the steering committee with 
comments in defining needs and priorities, and to help in raising the public awareness. The committee consisted of 
representatives from various sectors such as relevant organizations, sempublic and private sectors, mass media, 
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politicians, and communities.  
In order to launch the case study substantially, a RADIUS kick-off meeting was held from April to July 1998 
in most case study cities. Its purpose is to explain the objectives and methodologies of the project to relevant 
experts and organizations as well as government officers, raising the public awareness. An expert of the 
international institutes participated in most of the kick-off meetings. The IDNDR Secretariat participated in the 
kick-off meeting in Antofagasta, Chile, in May 1998. 
The case study cities followed common methodologies. A model schedule is shown as follows.   
 
RADIUS Time Table
1 9 9 8 1 9 9 9
Tasks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
F M A M J J A S O N D J F M A M J J
A. Case studies
Chile Japan Yerevan
1.  Seismic risk assessment
Preparation of the project, cost plan, 
implementation guideline, formation of committee
Preparation and data collection
References on vulnerability functions
Kick-off meeting
Elements at risk and vulnerability
Hazard assessment
Interviews:  damage distributions




2.  Risk Management Plan
Design for RMP (Facilitator interviews and 
validation) Workshop on
Action plan Action Plan
Report









Fig. 1.  Program of activities adopted for the implementation of the RADIUS case-studies. The large red dots 
represent meetings with key representatives of the community 
 
Some case studies were incorporated in a comprehensive project or closely collaborated with another similar 
project with independent resources. For example, Zigong City was selected for a national project called 
―Demonstration Study on Prevention and Reduction of Earthquake Disaster in Large and Medium Size Cities‖ at 
the same time by the Chinese Seismological Bureau. In Bandung, the case study was carried out in close 
cooperation with AUDMP (Asian Urban Disaster Mitigation Program) of ADPC (Asian Disaster Preparedness 
Center), funded by USAID. In Izmir, a comprehensive study on the seismic risk assessment was carried out, of 
which the RADIUS case study is only partial. To promote disaster reduction, the World Bank choosed Guaya 
Province, Ecuador, where the RADIUS case study was being implemented in its capitol, Guayaquil. 
 
7. Regional advisors 
Three international advisory committees were established in May 1998 regionally so that they would advise 
the case study cities in each region. The role of the committees was to visit the cities to provide them with technical 
advice and to raise the public awareness there. Together with the assigned international institute, the regional 
advisors visited the cities once or twice. During their visit, they actively participated in the meetings and workshops 
to discuss the city’s seismic risk with decision makers and local experts. The three international institutes 
coordinated activities of the regional advisors. 
 
 




- Dr. Anand S.  Arya    
  Former STC member, Former Professor Emeritus, University of Roorkee, India   
- Dr. Jack Rynn 
  Director, Centre for Earthquake Research Australia (CERA), Australia 
- Dr. Tsunehisa Tsugawa      
  Senior Chief Research Engineer, Kajima Technical Research Institute, Japan 
 
Europe, Middle East and Africa 
- Dr. Mohamed Belazougui   
  Director of CGS, member of the STC, Algeria  
- Dr. Victor Davidovici    
  French Bureau de Controle SOCOTEC, France 
 
Latin America 
- Ms. Shirley Mattingly   
  Former Chair of the Emergency Management Committee City of Los Angeles, USA 
- Prof. Carlos E. Ventura   
  Dept. of Civil Engineering, University of British Columbia, Canada 
 
8. Training seminars 
Two (2) kinds of training seminars were held in Japan for the case study cities and some other interested cities. 
One was for technical experts and the other was for city government officers. 
(1) Seminar for technical experts 
A Seminar on ―Seismology and Earthquake Engineering‖ was held in support of the RADIUS initiative by 
International Institute for Seismology and Earthquake Engineering (IISEE), Building Research Institute (BRI), 
Japanese Ministry of Construction, in Tsukuba, Japan from 11 May to 19 June 1998, financed by Japan 
International Cooperation Agency (JICA). It was arranged only for RADIUS that year at an exceptional basis. The 
seminar was attended by 17 scientific/technical experts from the 9 case study cities and some other cities 
pre-selected for the case studies.  
The seminar was composed of:  
(1) Introductory lectures on international cooperation in earthquake engineering,  
(2) Lectures on seismo-tectonics, seismic source and waves, geophysical exploration, effect of near-surface 
geology on ground motions,  
(3) Strong ground motion and seismic microzonation topics, 
(4) Lectures on earthquake diagnosis and retrofit of reinforced concrete, steel and wooden structures and lifelines, 
(5) Damage of structures, foundations and soil during Kobe event,  
(6) Seismic fire consequences, and  
(7) Emergency response and disaster mitigation planning.  
Dr. Katayama, chairman of the STC subcommittee for RADIUS, delivered a keynote lecture in the seminar. At 
the last week of the seminar, a city report from each participant was presented. Experts of the three international 
institutes and a representative of the IDNDR Secretariat participated to make some presentations on RADIUS and 
participated in the presentation of the city reports and following discussions. 
The participants concluded that the network of the RADIUS cities would be regarded as an instrument of 
exchange and cooperation among the cities, and its aim should be to exchange information, learn from each other's 
experience, and promote regional policy of co-operation.  
 
 
List of participating cities to the JICA seminar for technical experts (17 cities) 
Addis Ababa (Ethiopia), Antofagasta (Chile), Bandung (Indonesia), Bucharest (Rumania), Giza (Egypt), 
Guayaquil (Ecuador), Izmir (Turkey), Kathmandu (Nepal), Pereira (Colombia), San Juan (Argentina), Santo 
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Domingo (Dominican Rep.), Skopie (TYFR of Macedonia), Sofia (Bulgaria), Tashkent (Uzbekistan), Tbilisi 
(Georgia), Tijuana (Mexico), Zigong (China) 
 
 
(2) Seminar for city government officials 
The RADIUS training seminar for city government officials was held from 22 to 30 June, 1998 in Tokyo and 
Fukui, Japan, with 18 participants from 13 cities, including the case study cities. It was co-organized by United 
Nations University (UNU), UN Centre for Regional Development (UNCRD), and the IDNDR Secretariat.  
They learned:  
(1) The aims and objectives of RADIUS project,  
(2) Sssessment of seismic risk,  
(3) Disaster management and planning, 
(4) Risk assessment for disaster planning,  
(5) Social aspects of earthquake disaster planning,  
(6) Eco-political aspects of earthquake disaster management; and  
(7) Lessons from earthquake disasters in Japan and the Philippines.  
They also participated in the World Urban-Earthquake Conference in Fukui City from 26 to 28 June as a part 
of the seminar. Their city reports were presented at the RADIUS Workshop, which was held on 29 June in Fukui. 
The participants appealed to continue similar training programs for city officials in the future so that more officials 
benefit from this program in their resolution.  
 
 
List of participating cities to the seminar for city government officers (21 participants)  
Addis Ababa, Antofagasta, Bandung (2 participants), Baoji (China, 2 participants), Beijing (China), Guayaquil, 
Izmir, Kathmandu (Nepal), Mumbai (Bombay, India, 2 participants), Skopje (2), Sofia (Bulgaria), Tashkent (2), 




All of the participants concluded that the lectures, information and materials that they received in Japan were 
going to help them very much in their work for the reduction of the seismic risk of their cities. What they found 
most valuable was the opportunity to establish relationships with people from other cities in similar conditions. 
During the RADIUS seminars, most of the discussions were centered on what the RADIUS cities were doing, what 
their problems were, and what they could and need to do in the future to reduce the risk. Hoping that these 
international partnerships would continue, the participants concluded the resolutions. Their resolutions were 
attached in Appendix.  
 
9. Workshops on “Earthquake Damage Scenario” 
All the case study cities held an Earthquake Scenario Workshop from October 1998 to March 1999 at the end 
of the first phase of the case study. The common objectives of the Workshop were to;  
 Present the damage estimates to the city and ask for feedback from the participants  
 Estimate the impact of the estimated damage on the city activities 
 Produce ideas of actions that could reduce the impact of an earthquake on the city, and  
 Discuss the conditions needed to institutionalize the risk management activities 
The workshops greatly raised the public awareness through various coverages by mass media, such as 
newspapers, radios and TVs. 
The Earthquake Scenario Workshop in Zigong, China, took place on 14 and 15 of October 1998. It was 
attended by about 60 participants from a diversity of organizations involved in earthquake disaster reduction 
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management as well as the RADIUS regional advisors (Arya, Rynn, Tsugawa), the experts from OYO, and a 
representative from the IDNDR Secretariat (Okazaki). National, provincial and city governments worked very 
closely together for the workshop. The city of Bandung, Indonesia, organized its workshop on 20 and 21, October 
1998, with about 70 participants, including the three regional advisors and Ms. Mattingly (a regional advisor for 
Latin America), some experts from OYO, a representative of the IDNDR Secretariat (Okazaki), several local 
advisors from different organizations and central government ministries. One of the significant aspects of the 
workshop was an open seminar and exhibition, with the participation of almost 150 school children of Bandung. 
The city of Tashkent, Uzbekistan, organized its workshop from 11 to 13 November 1998, with about 70 
participants, the three regional advisors, and two international experts. The Vice-Mayor described the purpose and 
importance of the workshop while the Ambassador of Japan described how Japan is hit by earthquakes regularly, 
and stressed on the importance of the RADIUS type projects.  
The Workshop in Antofagasta, Chile, took place on 17-18 December 1998, bringing together more than 30 
representatives of various sectors of the communities, including a regional advisor (Ms. Mattingly) and an expert of 
GHI. Expressed were satisfaction to be able to work with such a wide representation of the city’s sectors and their 
desire to keep up such meetings on a regular basis. Tijuana, Mexico, held its Workshop from 13 to 15 January 
1999, with more than 40 participants, including representatives of the various sectors of the community, one 
regional advisor (Dr. Ventura), and two experts from GHI. Guayaquil, Ecuador, held the Workshop from 20 to 
22 January 1999, with more than 70 participants, including representatives of the various sectors of the 
community, one regional advisor (Dr. Ventura), and the experts of GHI.  
The City of Izmir, Turkey, organized its Workshop from 18 to 19 February 1999, with the participants of 
about 65 participants from various sectors, a regional advisor (Dr. Davidovici), and an expert from BRGM. 
The workshop produced the Izmir declaration. The Workshop in Addis Ababa, Ethiopia, took place from 24 to 
26 February 1999, with about 120 participants representing various institutions, governmental offices, the 
private sector, universities and associations, as well as a regional advisor (Dr. Belazougui) and an expert from 
BRGM. The workshop also produced a declaration. The Earthquake Scenario and Action Plan Workshop of 
Skopje was held from 1 to 3 March 1999, attended by more than 90 participants from various organizations 
and institutions involved in planning of the city and country, as well as one regional advisor (Dr. Davidovici) 
and an expert from BRGM. At the end of the workshop, it was decided to create a committee whose members 
are representatives of the responsible organizations and institutions involved in risk management activities. 
 
10. Workshops on “Action Plan” 
In most of the 9 case study cities, the second workshop on ―Action Plan‖ was held from April to July 
1999. The objectives of the workshop were to develop a Risk Management Plan, based on the evaluation of 
the earthquake damage scenarios, and propose an Action Plan for immediate actions.  
Action Plan Workshop in Bandung was held at the Institute of Technology of Bandung, on 14 April 1999, 
with the participation of 60 representatives from the municipality, university, central government, related 
organizations, private sectors, a regional advisor (Dr. Rynn) and experts from OYO. Zigong Workshop was 
held on 21 May 1999, attended by more than 60 representatives from all the concerned municipality 
departments, industrial sectors and public institutions, as well as experts from OYO, Dr. Villacis (GHI), and a 
regional advisor (Dr. Tsugawa). It was held in close co-operation with the Provincial and National 
Seismological Bureau. Tashkent Workshop was held on 26 May 1999 with the participation of 150 
representatives from various sectors of the community, including an expert from OYO, a regional advisor (Prof. 
Arya), a representative of the IDNDR Secretariat (Tsunozaki), and representatives from UNDP, UNESCO and 
JICA. Prior to the workshop, on 25 May, an exercise was conducted with 200 people of different life-line 
organizations, followed by an emergency drill in a dairy factory. 
Tijuana Workshop was held on 27-28 May 1999, attended by many representatives from the community, 
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representatives from State and National Civil Protection, as well as two experts from GHI and a representative 
from the IDNDR Secretariat (Okazaki). Active discussions there were covered by many channels of TV and 
newspapers, greatly raising public awareness of disaster preparedness. The Workshop in Antofagasta was held 
from 9 to 10 June 1999. About 60 representatives from the various sectors of the community worked actively 
for two days to discuss the Action Plan for the city. Two experts from GHI participated. A major newspaper 
published a summary of the results presented on the first day, bringing a strong impact on the people of the city. 
The Workshop in Guayaquil was held from 30 June to 3 July 1999. Almost 120 people attended the workshop, 
representing the different sectors and institutions of the city, to present to the community a preliminary action 
plan. Two experts from GHI and Dr. Ventura also participated. A great step forward towards the 
institutionalization was achieved through the commitment of the Municipality to establish a special unit that 
would have the responsibility of implementing the risk management plan developed through RADIUS.   
Workshop in Addis Ababa was held from 20 to 22 July 1999, attended by about 120 people. Many of the 
participants had not attended the last Scenario Workshop in February 1999, showing that some new interests 
arose among people from certain fields, like construction or insurance. Two regional advisors (Dr. Davidovici 
and Dr. Belazougui) who delivered lectures and an expert from BRGM participated.  
 
IV. DEVELOPMENT OF PRACTICAL TOOLS 
1. Guidelines for RADIUS type seismic risk management 
One of the major objectives of the RADIUS initiative was to develop two kinds of practical tools for urban 
seismic risk management, based on the experience of the 9 case studies implemented worldwide. One of the tools is 
a set of Guidelines for Implementation of Risk Management Projects. It is expected that the guidelines will be used 
to: 
- Explain the philosophy and methodologies adopted by RADIUS,  
- Assist in reading, understanding, and interpreting the RADIUS case study reports, and  
- Provide general guidelines on how RADIUS-type Risk Management Projects can be implemented in other 
cities. 
GHI developed the guidelines, based on the experiences in Quito (Ecuador), Kathmandu (Nepal), and the 9 
RADIUS case studies. The emphasis was made on:  
(1) How to involve decision makers, relevant organizations/institutions, communities, private sectors 
and scientists at a multidisciplinary way  
(2) How to transfer scientific data into decision making information in a practical way  
(3) How to disseminate information and educate people, particularly through mass media 
(4) How to prepare a risk management plan as well as an action plan 
(5) What to do as the next step 
The guidelines describe the process to estimate the potential damage that would be caused by an adopted 
hypothetical earthquake. The damage estimation process includes interviews with city systems’ managers to 
incorporate the particular characteristics of theses systems. A preliminary earthquake scenario is presented and 
discussed by representatives of various sectors of the community during the Scenario Workshop. The information 
produced there is then used to prepare the final version of the Earthquake Scenario that is published and distributed 
to the community. 
The guidelines then show how to use the results of the risk assessment phase to prepare an Action Plan that 
would reduce the city’s seismic risk. Working meetings are held with institutions that would be in charge of the 
implementation of risk management activities. A preliminary action plan is presented to the community in the 
Action Plan Workshop. The results of the workshop are then incorporated to prepare the final Action Plan that is 
submitted to the city authorities for its implementation. Mass media is actively involved throughout the project to 
ensure and facilitate the communication of the project’s achievements to the community.  
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2. Simplified program for earthquake damage estimation 
A computer program for simplified Earthquake Damage Estimation was developed by OYO Group (OYO 
corporation and OYO International), based on the experiences of the 9 case studies. Since the program aims to 
present earthquakes and earthquake damage estimation in a manner that is easily understood by a wide range of 
users, and actual disasters occur in many different locations with varying conditions, the accuracy level of the 
results is limited. The results of application of the program should be regarded as a preliminary estimation. It is 
intended that this program will be used as a practical tool to aid users in understanding the seismic vulnerability of 
their own cities and encourage the start of disaster prevention programs.  
The program requires input of a simple data-set and provides visual results with user-friendly prompts and 
help-functions. Input data are population, building types, ground types, and lifeline facilities. Outputs are seismic 
intensity (MMI), building damage, lifeline damage and casualties, which are shown with tables and maps. Users 
can apply a historical earthquake such as Tangshan (1976, China), Kobe (1995, Japan), Kocaeli (1999, Turkey) and 
Chichi (1999, Taiwan) as a hypothetical scenario earthquake. 
This program is not based on a GIS (Geographical Information System). GIS is a useful tool for disaster 
management or risk management, though it requires detailed input data and resources, including advanced 
engineering knowledge. For more interested or knowledgeable users of the program, however, a GIS sample is 
provided separately. The program is available on CD-ROM and can be downloaded from the RADIUS home page, 
along with other outcomes, including guidelines and reports of the RADIUS project. Together, these materials can 
serve as a tutorial manual for potential users of this program.  
  
V. COMPARATIVE STUDY ON URBAN SEISMIC RISK  
In April 1998, IDNDR Secretariat and GeoHazards International (GHI) launched the Understanding Urban 
Seismic Risk Around the World (UUSRAW) project, with participation of more than 70 member cities worldwide, 
which are seismically active. The study aimed to:  
(1) Provide a systematic comparative assessment of the magnitude, causes, and ways to manage earthquake risk in 
cities worldwide,  
(2) Identify cities that are facing similar earthquake risk challenges and foster partnerships among them, and  
(3) Provide a forum in which cities could share their earthquake risk management experiences using a consistent, 
systematic framework for discussion. 
The study identified a scientist or municipal officer to act as a local city representative, establishing an internet 
network among the participating cities. These city representatives gathered the information necessary to develop a 
systematic comparison of the earthquake risk and risk management practices. The Earthquake Disaster Risk Index 
(EDRI) provided a framework for the UUSRAW project. The EDRI compared metropolitan areas according to the 
magnitude and nature of their earthquake disaster risk, which is analyzed using five main factors, namely, 
"Hazard," "Vulnerability," "Exposure," "External Context" and "Emergency Response and Recovery." 
The UUSRAW project produced a final report that includes:  
(1) Comparative analysis of the earthquake risk and risk management practices in the participating cities,  
(2) Compilation of two-page city profiles that describe the key elements of a city's earthquake risk and risk 
management practices, and  
(3) Compilation of more than 60 risk management initiatives from 27 cities.  
The project established a worldwide network of earthquake professionals that can support continued work in 
comparative urban earthquake risk assessment. They expressed the desire to maintain the established network. 
Some active member cities were invited to participate in the International RADIUS Symposium in Tijuana in 




74 Member Cities 
 
Accra (Ghana), Addis Ababa (Ethiopia), Algiers (Algeria), Almaty (Kazakhstan), Ambato (Ecuador), 
Antofagasta (Chile), Athens (Greece), Bandung (Indonesia), Baoji (China), Beijing (China), Bogota 
(Colombia), Bucharest (Romania), Cairns (Australia), Caracas (Venezuela), Colima (Mexico), Dehra Dun 
(India), Delhi (India), Dhaka (Bangladesh), Gilgit (Pakistan), Giza (Egypt), Guadalajara (Mexico), 
Guatemala City (Guatemala), Guayaquil (Ecuador), Gyumri (Armenia), Huaraz (Peru), Irkutsk (Russia), 
Izmir (Turkey), Jakarta (Indonesia), Kampala (Uganda), Kathmandu (Nepal), Khartoum (Sudan), Kingston 
(Jamaica), La Paz (Bolivia), Lima (Peru), Lisbon (Portugal), Manizales (Colombia), Metro Manila 
(Philippines), Mumbai (India), Newcastle (Australia), Pasto (Colombia), Pereira (Colombia), Pimpri 
(India), Popayan (Colombia), Potenza (Italy), Quito (Ecuador), Rome (Italy), St. George's (Grenada), San 
Jose (Cost Rica), San Juan (Argentina), San Salvador (El Salvador), Santiago (Chile), Santiago (Dominican 
Republic), Santo Domingo (Dominican Republic), Seattle (USA), Seoul (Republic of Korea), Shiraz (Iran), 
Skopje (TFYR of Macedonia), Sochi (Russia), Sofia (Bulgaria), Spitak (Armenia), Tabriz (Iran), Tai'an 
(China), Tashkent (Uzbekistan), Tbilisi (Georgia), Tehran (Iran), Tijuana (Mexico), Tirana (Albania), 
Tokyo (Japan), Tuscan Region (Italy), Ulaanbaatar (Mongolia), Urumqi (China), Vladikavkaz (Russia), 
Yerevan (Armenia), Zigong (China) 
 
 
VI. INFORMATION EXCHANGE 
1. Associate cities 
More than 30 cities, which had carried out a seismic risk assessment or were in the process of doing so with 
independent resources, joined RADIUS as ―Associate Cities‖ for information exchange and international 
cooperation. Most of the associate cities kindly wrote a ―city report‖ and sent it to the IDNDR Secretariat. The 
reports are presented on the RADIUS home page. Some active associate cities were invited to participate in the 
International RADIUS Symposium in Tijuana, Mexico in October 1999. While many cities obtained information 
from the assciate cities through the internet, a network of the associate cities was not created.  
 
 
35 Associate Cities  
Algiers (Algeria), Baoji (China), Beijing (China), Bogota (Colombia), Cairns (Australia), Calcutta (India), 
Dalian (China), Damascus (Syria), Gyumri (Armenia), Hefei (China), Istanbul (Turkey), Jabalpur (India), 
Kathmandu (Nepal), Khartoum (Sudan), Lima (Peru), Manizales (Colombia), Mumbai (India), Newcastle 
(Australia), Pereira (Colombia), Pimpri (India), Quito (Ecuador), St. George’s (Grenada), San Juan 
(Argentina), Shiraz (Iran), Sochi (Russia), Spitak (Armenia), Suva (Fiji), Tai'an (China), Tangshan (China), 




2.  Information dissemination 
“IDNDR highlights‖ was published monthly by the IDNDR Secretariat and sent to a number of governments 
and experts by email. The progress of RADIUS was reported there every month. The RADIUS website was created 
in early 1998, fully revised in 1999, providing full and updated information on the initiative. This was carried out 
with technical assistance of GHI. Available there are full reports of the 9 case studies, reports from the three 
international institutes, city reports from the associate cities, the developed practical tools, the result of the 
comparative study, and the proceedings of the RADIUS Symposium in Tijuana.  
The address of the RADIUS home page is: 
 http://www.geohaz.org/radius 
The IDNDR home page, which was created later, also started to present the result of RADIUS. It now 




VII. RADIUS MEETINGS 
1. RADIUS Workshop in Armenia 
The RADIUS Workshop was held from 18 to 19 September during the Second International Conference on 
Earthquake, Hazard, and Seismic Risk Reduction in Yerevan, Armenia, from 15 to 21 September 1998, to review 
the progress of the RADIUS case studies and to discuss urban seismic risk reduction practices. Several RADIUS 
cities and other interested cities as well as internationally renowned experts reported their efforts to reduce urban 
seismic risk. At the cost of the RADIUS initiative, participated are the representative from three RADIUS cities, 
namely, Zigong, Tashkent, and Skopje, three experts from the international institutes, two officers from the IDNDR 
Secretariat, and Ms. Shirley Mattingly as the key-note speaker.  
It was stressed at the workshop that the scientific knowledge should be applied in an appropriate way, 
involving various sectors of the community such as decision makers, press, public and private sectors. At the panel 
discussion, the panelists agreed on the importance of active participation and cooperation by all sectors of the 
community to implement disaster reduction measures. In the declaration of the Conference, the participants 
recommended that RADIUS-type projects should be carried out in other cities not only for earthquake disaster 
mitigation but also for reduction of other types of natural disasters.  
 
2. IDNDR Programme Forum in Geneva 
IDNDR Programme Forum was held 5 - 9 July 1999 in Geneva as an essential event of the concluding 
phase of IDNDR. In the Forum, a thematic session on "Towards Earthquake Safe Cities: How to Reduce 
Earthquake Damages" was held, focusing on RADIUS and similar activities in the world. It was pointed out 
there that RADIUS was one of the most significant and successful projects for the IDNDR, establishing an 
excellent integrated international cooperation. It was stressed that RADIUS type initiatives should be 
continued beyond the decade and knowledge obtained should be disseminated at national and regional level. In 
the poster session on the same theme, exhibited were many reports, pamphlets, and posters from the RADIUS 
case study cities as well as the associate cities for the entire week.  
 
Summary of Thematic Session on "Towards Earthquake Safe Cities: How to Reduce Earthquake Damages" Day 
3, Wednesday, 7 July 1999, 14:30 – 16:00 
Task Manager: UN Centre for Regional Development (UNCRD) 
Moderator: Prof. M. Kobayashi, Manager, Disaster Management Planning, UNCRD 
Rapporteur: Dr. R. Shaw, RADIUS expert, OYO Corporation, Japan  
Content: As the urban seismic risk is on the rise particularly in developing countries, even an intermediate 
earthquake could cause tremendous damage to a city like 1995 Kobe earthquake. The first step to reduce the risk is 
to assess the risk and raise the public awareness. The efforts must be made in a practical and multi-disciplinary way, 
involving scientists, decision makers, government officials, mass media, and the communities. This session will 
focus on the RADIUS activities and similar efforts, which could be duplicated in many other cities towards the 21st 
century.     
Speakers: 
- Dr. T. Katayama, Member of the United Nations Scientific and Technical Committee (STC) on Natural Disaster 
Reduction and Director General, Director-General, National Research Institute for Earth Science and Disaster 
Prevention, Japan: ―International Cooperation in Disaster Mitigation: An Earthquake Engineer's Review on 
IDNDR‖ 
- Mr. M. B. Karki, Secretary, Ministry of Science and Technology, Nepal: ―Nepal's Experience with Earthquake 
Risk Management‖ 
- Mr. K. Okazaki, IDNDR Secretariat: ―The RADIUS Initiative: A practical approach to reduce the urban seismic 
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risk‖  
- Lic. J. M. Gastelum, Secretary General of Tijuana Municipality, Mexico:  ―The RADIUS case study in Tijuana, 
Mexico‖ 
- Dr. M. Belazougui, STC member, Director of Centre National de Recherche Appliquée en Génie Parasismique 
(CGS), Algeria: ―Seismic Risk Assessment and Management in Urban Areas: The Addis Ababa (RADIUS Case 
Study) Example‖ 
Panelists:  
- Dr. R. Shaw, OYO Corporation   
- Dr. J. Rynn, RADIUS Regional Advisor, Director of the Center for Earthquake Research Australia (CERA), 
Australia 
 
3. RADIUS Symposium in Tijuana, Mexico 
An International IDNDR Symposium on "The RADIUS Initiative - Towards Earthquake Safe Cities" was 
held from 11 to 14 October 1999 in Tijuana, Mexico. It was a closing event for RADIUS to present and 
discuss the results of the case studies, developed tools, the comparative study on the urban seismic risk, and 
reports of similar efforts. It was co-sponsored by the City of Tijuana, UN Centre for Regional Development 
(UNCRD), UN University (UNU), and the IDNDR Secretariat, and endorsed by International Association for 
Earthquake Engineering (IAEE), International Association of Seismology and Physics of the Earth's Interior 
(IASPEI), and World Seismic Safety Initiative (WSSI). 
The objectives of the Symposium were: 
- To present achievements of RADIUS, including, among others, results of the 9 case studies, developed 
tools, and the results of a comparative study on urban seismic risk worldwide.  
- To discuss and identify the lessons learned throughout the initiative and other similar efforts. 
- To propose future activities for earthquake safe cities in the 21st century.  
About 300 people participated in the Symposium and discussed how to make cities safer against 
earthquake disasters. They enthusiastically participated in discussions throughout 4 days, and learned lessons 
of the 9 case studies and other similar efforts in the world. The developed tools for RADIUS type and the 
result of the comparative study on the urban seismic risk were introduced and assessed. The proceedings of the 
Symposium are seen in another chapter.      
 
4. Participation to other conferences 
The RADIUS initiative was introduced and presented in various international conferences as follows. 
In 1996 
- Workshop on ―Urban Earthquake Risk Management Strategies for Central Asian Republics‖ held in Almaty, 
Kazakhstan, in October 1996 (by Okazaki) 
In 1997 
- International Conference on "Integration of Public Administration and the Science of Disasters,‖ held in Beijing, 
China, in January 1997 (by Okazaki) 
- 8th International Conference on ―Soil Dynamics and Earthquake Engineering (SDEE),‖ held in Istanbul, Turkey 
in July 1997 (by Okazaki) 
- Conference on "the Mitigation of the Urban Earthquake Risk in Central Asian Republics," held in Istanbul in July, 
1997 (by Okazaki) 
- 29th IASPEI General Assembly, Thessaloniki, Greece in August 1997 (by Okazaki) 
- Earthquakes and Megacities Workshop, Seeheim, Germany, in September 1997 (by Okazaki) 
- First Regional Training Course on Urban Disaster Mitigation, held at ADPC, Bangkok, Thailand in October, 1997 
(by Okazaki) 
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- International Workshop on Urban Earthquake Risk Assessment and Management, held in Beijing, China, in 
October, 1997 (by Okazaki) 
In 1998 
- ―Earthquake Scenario Workshop,‖ held from 21 to 22 February 1998 in Kathmandu, Nepal, organized by 
NSET-Nepal (by Okazaki) 
- International IASPEI Conference on ―Modern Preparation and Response Systems for Earthquake, Tsunami and 
Volcanic Hazards‖ for IDNDR, held in Santiago, Chile, from 27 to 30 April (by Okazaki) 
- 7th European Conference on Earthquake Engineering in Paris from 6 to 11 September (by Masure) 
- Second International Conference on Earthquake, Hazard, and Seismic Risk Reduction in Yerevan, Armenia, from 
15 to 21 September (by Okazaki and others) 
- International Training Course on Continental Earthquakes and Seismic Hazard in Beijing, China, on 11 October, 
organized by the Chinese Seismological Bureau (by Okazaki) 
- First Intergovernmental Meeting of Experts on the El Niño in Guayaquil, Ecuador, from 9 to 13 November (by 
Villacis) 
- Earthquake Hazard Assessment and Earth's Interior Related Topics (ASC 98) in Hyderabad from 1 to 3 December 
(by Arya)  
- International Symposium on Seismic Risk in Megacities, organized by the Third World Academy of Sciences 
(TWAS) in Trieste, Italy on 10 December (by Okazaki) 
In 1999 
- Second Workshop of World Seismic Safety Initiative (WSSI), organized by WSSI in Bangkok, Thailand from 
18 to 20 January (by Okazaki) 
- IDNDR-ESCAP Regional Meeting for Asia: Risk Reduction and Society in the 21st Century, co-organized by 
ESCAP and the IDNDR Secretariat 23-26 February (by Okazaki) 
- Grenoble IDNDR Conference on Natural Hazards in Mountainous Areas, Grenoble, France, from 12 to 14 
April (by Okazaki) 
- IDNDR-UNEP Regional Meeting for Africa towards Disaster Reduction in 21
st
 Century, Nairobi, Kenya, 
from 18 to 21 May 1999 (by the representatives from Addis Ababa) 
- IDNDR Hemispheric Meeting, Costa Rica, 1 - 5 June (by Villacis) 
- Paris IDNDR Conference on Natural Disaster Prevention, Land-Use Planning and sustainable Development, 
Paris, France, from 17 to 19 June (by Masure and Cardona)  
- EMI Second International Earthquakes and Megacities Workshop, Manila, Philippines, from 1 to 3 December 
(by Shaw) 
In 2000 
- 12th World Conference on Earthquake Engineering held from 30 January to 4 February 2000, in Auckland, 
New Zealand, organized by the International Association for Earthquake Engineering (IAEE) 
  There was a special theme session on RADIUS, which was chaired by Prof. Okada, Dr. Katayama, and Okazaki. 
Presentations on RADIUS were made there by Okazaki, Shaw, Villacis, Mouroux, and Miltinovic.   
 
VIII. COST 
The total cost of the RADIUS Initiative was approximately US$2.5 million, mostly spent from the IDNDR 
trust fund, which was mainly covered by the contribution from the Government of Japan. Several international 
organizations such as UNU and UNCRD collaborated in funding and organizing the seminars and the symposium. 
One of the training seminars was financed by JICA. From February 1996 to January 1998, Okazaki, RADIUS 
manager, was seconded by the Japanese Government through JICA. In addition, almost all of the 9 cities allocated 
some additional local funding, including inkind contribution, to carry out the case studies. The training seminar 
for technical experts was sponsored by JICA. Participation of some experts to the RADIUS related meetings was 
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covered by the UN fellowship. Tijuana City allocated local funds to hold the Symposium there in October 1999.  
It was very generous of the regional advisors to have participated in many workshops and meetings at 
voluntary basis. Many experts of both member and associate cities also worked at voluntary basis to collect data 
of their city and to prepare their city report. A lot of people participated in the RADIUS Symposium at their own 
expense.  
Therefore, the real cost of RADIUS would be much higher than US$2.5 million. The most valuable 
contribution to RADIUS, among others, was enthusiastic participation and voluntary efforts by many experts. 
Thus, the achievement of RADIUS was much higher than expected from the invested resources.  
 
IX. EVALUATION 
It is essential for any projects to have an objective evaluation. The IDNDR Secretariat assigned GHI to 
evaluate RADIUS achievements. However, the practical tools have just been developed and the result of the 
comparative study has just been summarized. Therefore, the evaluation of these RADIUS outcomes must be 
made later after the publication of RADIUS.  
What has been done so far is to evaluate the 9 case studies in a simplified way. This evaluation was 
subcontracted to Tobin & Associates, California, USA, which had not been involved in RADIUS previously so 
that it could fulfil the assignment objectively. Since the Symposium was the last chance to meet with the 
representatives of the case study cities, a questionnaire was hastily prepared just before it under time and 
financial constraints, and distributed to them during the Symposium.  
Here are some remarks concluded from the answers to the questionnaire: 
1. The case-study goals—Develop a seismic damage scenario, which describes the consequences of a possible 
earthquake, and prepare a risk management plan and propose an action plan for earthquake disaster 
mitigation—were apparently achieved. These products (scenarios and plans) served as a means to address 
the city-specific objectives. 
2. The first objective—To raise the awareness of seismic risk among decision-makers and the public—was 
achieved. Responses described increases in awareness and support for reducing earthquake risk and 
emergency management among government officials and the general public. Media awareness was 
improved. Maintaining awareness is critical to carrying out the action plans. 
3. The second objective—To transfer appropriate technologies to the cities—was met. Responses endorsed the 
RADIUS methodology. The scenarios produced useful results that were regarded as appropriately accurate. 
The RADIUS ―tools‖ include the planning process. The use of international institutes to transfer technology 
was successful. The initiative empowered local professionals to use their knowledge. 
4. The third objective—To create local institutional support needed to sustain the earthquake risk mitigation 
plan—was met to a certain extent. Institutional support was developed through use of steering and advisory 
committees and the involvement of representatives of government, science, business and schools. The 
scenarios appear to have successfully communicated earthquake risk to decision-makers. 
5.  The fourth objective—To promote multi disciplinary collaboration among the local government and 
between government officers and scientists—was met. Responses indicated that working relationships 
between government officials and scientists improved. Steering and advisory committees engaged people 
from a variety of disciplines in an effort to solve a common problem. 
6. The fifth objective—To promote worldwide interaction with other earthquake-prone cities to share their 
valuable experiences—was met. Opportunities for face-to-face interaction were limited. However, contact 
with international institutes and regional advisors, and attendance at training workshops and the Tijuana 
symposium facilitated interaction. The RADIUS homepage and IDNDR highlights reports helped cities 
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share information. 
The evaluation concluded as follows. 
1. The case studies projects met their goals to complete scenarios and risk management and action plans. They 
appear to have met their means objectives to raise awareness, transfer technology, create local institutional 
support and promote multi disciplinary collaboration. The tools provided to estimate and manage urban 
seismic risk were useful. 
2. A continuing effort involving the case-study cities should be defined and undertaken before the momentum 
developed is lost. Risk reduction and management are long-term efforts that require a continuous commitment 
of the public and private sectors within the cities. The success to date may not last unless an on-going 
commitment is institutionalized within the communities. Until then, an effort is needed to maintain a high level 
of awareness to implement the action plans. 
3. A careful review of the RADIUS case studies should be undertaken within a year. It should consider the results 
of implementation efforts in the nine cities, determine whether the planning process promoted seismic risk 
reduction and raised public awareness and whether support for implementing the action plans has been 
sustained. 
As part of evaluation of the entire RADIUS, it is planned that an expert(s) will visit the 9 case study cities 
in about 1 year to evaluate what have happened or not happened after production of the action plan. 
I would like to emphasize the usefulness of email, which has played a critical role in communication 
among the RADIUS experts and the case study cities. I wrote more than 10 email messages almost every day 
to the three international institutes, the case study cities, or other experts and organizations. We have 
exchanged more than 200 email messages every week, more than 1,000 emails every month. In this regard, 
RADIUS could not have been implemented 5 years ago, when email was not so common in developing 
countries. Actually, some case study cities installed necessary applications as a part of RADIUS expenditure 
as repatedly requesated from the international institutes.  
As a whole, RADIUS methodologies were quite efficient and appropriately implemented. However, being 
candid as the RADIUS manager, following is some reflection of what were expected but were not realized well 
under RADIUS.  
Associate cities  
Although 35 cities participated in RADIUS as associate cities, only one third were active to submit their city 
reports to the IDNDR Secretariat. While we had expected active participation from developed countries, which 
would eventually develop close bi-lateral international cooperation with certain cities ion developing countries, 
participation from developed countries was little due to various reasons. No city from Japan nor USA was 
participated. Although active interaction and international cooperation among the associate cities was expected, 
they scarcely took place.  
Member cities 
Only one third actively participated in the comparative study as member cities among 74 member cities. Most 
participants were scientists while it was expected that many would participate from the local governments, too.  
 
CONCLUDING REMARKS 
The 9 case study cities greatly raised public awareness as their activities were broadly covered by mass 
media and information was disseminated to communities. They also built up close partnership between 
scientists and local governments. More than 200 participants actively discussed the experiences of RADIUS 
in the International RADIUS Symposium held in Tijuana, Mexico, in October 1999. The outcome of 
RADIUS was presented publicly at the press conference in November 1999 and is being published in early 
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2000. It is our hope that the developed tools and experiences of RADIUS will be utilized in as many cities as 
possible to initiate similar efforts towards the earthquake safe city.  
Yet, the RADIUS initiative is just the first step of a long journey. Seismic risk reduction is a long-term 
undertaking. It will take dozens of years to make cities safe against earthquakes. It is difficult to strengthen 
existing vulnerable buildings, or change their location in a short term. Even in the 9 case study cities, unless 
they take immediate actions, the earthquake risk of the cities will continue to grow there. But, the RADIUS 
approach should help raise the public awareness among the communities. It would eventually help fix land 
use planning priorities, conform to building regulations, retrofit existing structure and especially promote 
preventive management of earthquake damage. Yes, RADIUS, if correctly implemented, will help save lives 
and property.  
RADIUS does not draw a closed circle but an open circle. I sincerely hope that the circle continues to 





EARTHQUAKE SCENARIO IN ZIGONG 
 
The earthquake strikes  
It is 5:00 P.M. a Tuesday afternoon in the summer.  
The streets are crowded with people and rush hour 
vehicles. School children come back from school, 
while factory and office workers leave their plants 
and offices. 
Suddenly, there is a slight jolt, then strong shaking. 
Some people lose their balance. Having some 
earthquake experience, people realize that Zigong 
is attacked by a strong earthquake. In Ziliujing 
district, the center of this city, the ground quiver is 
most violent and most people can not stand or 
walk. Inside houses, windows rattle in their 
frames with jarring noises, and TV sets and dishes 
in the cabinets fall to the ground. Some people are 
injured or pinned down by heavy fallen furniture.  
Some people try to run out, but quickly give up 
the idea because the deformed doors can not be 
opened.  They have to find some spaces such as 
bathrooms or stay nearby some firm objects to 
protect themselves. 
This earthquake occurred just beneath the 
downtown area, with shallow hypocenter, 
producing strong ground motion. A lot of old 
adobe houses are damaged roughly or collapsed.  
Some public houses built in 60'-70's at Tanmulin, 
Five-star Street at Ziliujing District are reduced to 
debris. Some residents are injured or killed. Some 
workshops with poor capability of seismic 
resistance and without necessary countermeasures, 
are destroyed, such as a workshop with three-story 
in Hard Alloy Plant, built in 1971.  It collapsed 
and some expensive machines imported from 
Germany are buried and destroyed. At 
Wangjiatang, Guojiaao and Dongxinsi, there are a 
large number of older adobe (wooden houses). 
Under the strong ground motion by the earthquake, 
these buildings are devastated due to heavy roofs 
and weak frames. The tiles fall to ground from the 
roof.  Some people are buried in the debris. 
The badly damaged areas are Five Star, Tanmulin, 
Shitashang at Ziliujing district, and Yuandingyuan 
at Huidong district. Some buildings with 
retrofitting measures appear lightly damaged, with 
the cover layer of walls fall off; Cracks are formed 
in the walls, exposing the reinforcement bars in 
some cases. A dormitory of six-stories at Zigong 
Nurse School collapsed and several students are 
killed.  Though there are necessary 
anti-earthquake measures on many new buildings, 
these buildings still suffer damage because the 
residents had changed the structures of building 
during renovation.  In the same area, critical 
buildings with better capability of seismic 
resistance are intact or slightly damaged, such as 
Municipality Building, Army House and 
Supermarket Store. Only some fine fissures on the 
wall can be seen. In Huidong New District, Radio 
& TV Broadcast Center, and Construction Bank 
Mansion with 23-story at Tanmulin street, are 
slightly affected with some small cracks on the 
walls. 
Outside the epicenter area, the buildings at 
Gongjing district and the northern part of Da'an 
(an epicenter area of 1985 M5.0 earthquake) 
quiver violently. Because of some previous 
strengthening measures on the majority of 
buildings, the loss is rather slight.  Some cracks 
are caused on the walls. The workshops at several 
chemical plants are damaged, some of them 
collapse partly. The poisonous chlorine gas flee in 
the air. 
Most of drivers realize that it is an earthquake and 
stop their vehicles properly.  At Binjiang Road, a 
new driver skid into opposition direction of the 
road in panic, causing a bus to hit on a tree at road 
side. It is fortunate that no passenger is killed, but 
many are injured.  The road is blocked by the 
damaged bus. The natural gas bag on the bus is 
damaged, and nature gas leaks into the air. At the 
downtown area such as Five Star street, Tanmilin 
street and Guanghua street, the normal 
transportation is interrupted due to narrow roads 
and crowds of vehicles and people.   
The new Nei-Yi expressway built in 1998 and the 
access way from the city are not damaged. 
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The First People Hospital Building built in 1995 at 
Five Star street is slightly damaged, with only 
some fine fissures on the walls. The fourth People 
Hospital Building at Tanmulin street is also 
slightly damaged, with some clear cracks on the 
part of walls. Both of them maintain their normal 
functions. But other smaller buildings of both 
hospitals are damaged heavily. A building with 
four-story built in 1977 collapses, killing several 
doctors (nurses) and patients.  A lot of cracks 
distribute on the walls of other buildings at the 
hospital.  In both damaged and undamaged 
buildings, delicate medical equipment and 
machines are damaged due to loose fixing devices. 
The capability of seismic resistance of City 
Long-Distance Center is poor.  There are some 
obvious cracks on the structural parts and walls.  
The steel bars in the structures are exposed out. 
Some switchboards are damaged by fallen objects 
such as parts of roof and wall, or damaged by 
themselves as they fall down due to loose fixing.   
The wired communication in the whole area is cut 
off by the earthquake. It is fortunate that City 
Mobile Communication Center (located at 
Tudipo) and its substations and towers are intact 
due to their excellent capability of seismic 
resistance.  People can contact each other by 
mobile telephone or BP. 
In the power supply system, several substations 
lose their functions because some transformers 
and transmission lines are damaged by collapsed 
buildings. The power supply in downtown area is 
cut off. 
The iron water supply pipes are broken where 
condition is poor due to heavy corrosion of rigid 
joints. Water ejects from the ground. The water 
supply is also cut off in several blocks in the 
downtown area. 
Twenty seconds after the start of the earthquake, 
the shaking stops finally. 
 
Several minutes after the earthquake 
As soon as the shaking stops, people run out their 
houses to streets or open spaces, very afraid.  
They then try to contact their families, friends and 
relatives with various possible means. 
Seismological Bureau of Zigong City enters the 
emergency state. The staff maintain 
communication with Seismological Bureau of 
Sichuan Province and Municipality of Zigong. 
In Honghe Chemical Plant, the operators shut 
down the valves of conveying pipe following 
standard procedures, to prevent the proliferation 
of poisonous material. 
 
Half an hour after the earthquake 
People are still trying to contact their families, 
which is difficult due to the breakdown of 
telephone lines.  Parents are worried for the 
safety of their children, and look for them 
franticly.   
The staff of seismic network of Zigong has come 
up with earthquake parameters after initial 
analysis. They report the time, location and 
magnitude of the earthquake to Zigong 
Municipality 12 minutes after the earthquake.  
They also step up effort to measure aftershocks. 
The municipality declares that the city enter the 
response state. All members of "Zigong 
Earthquake Disaster Emergence Headquarters" 
gather at the City Earthquake Disaster Emergency 
Command Center. The mayor chairs the 
emergency meeting, and orders the 
implementation of the city's Emergency Response 
Plan. The investigation workgroup of 
Seismological Bureau of Zigong and related 
departments sets out to investigate the earthquake 
damage. 
 
One hour later 
A strong aftershock occurs, making people more 
afraid. Building damage is aggravated by the 
aftershock.   
In the heavily damaged area, people try to search 
and rescue their relatives and neighbors in spite of 
the danger from strong aftershocks. But their 
efforts are met with difficulty due to lack of 
necessary tools.  A substation resumes to supply 
electricity after simple checking of equipment. 
The short circuits in the damaged houses produce 
sparks, starting fire where nature gas leaks from 
the damaged or destroyed buildings.  The fire 
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spreads quickly.   At areas such as Wangjiatang 
and Guojiaao, which are densely populated by 
adobe houses, the fire gets out of control. Fire is 
also started in a few highrise buildings.  Without 
advanced devices such as auto-alarm and shower, 
the fire is also difficult to control. Other fires 
caused by some damaged gas stations endanger 
the nearby buildings such as government building 
at Guanwai block.  The fire causes more 
casualties. 
Groups of soldiers and Armed Police are sent to 
the damaged areas.  They are the main force for 
rescue operation according to China Earthquake 
Disaster Reduction Law. But due to bad traffic 
condition, they have to give up vehicles and run to 
destinations. Other rescue teams are also 
mobilized and dispatched to the damaged area. 
Several incidents of looting occur in the 
downtown area. 
 
First night after earthquake 
Under the arrangement of Earthquake Disaster 
Emergency Headquarters, the emergency response 
plan in each department is being implemented. 
Undamaged Huidong Station starts to supply 
electricity to the critical facilities in downtown 
area. The quick-response team from Power Supply 
work hard to repair damaged facilities of the 
system. Radio and TV Stations constantly report 
all events relating to this earthquake, and some 
self-help knowledge. 
Because the telephone lines have breakdown, 
some damages can not be reported to the 
Headquarters.  Due to bad transportation, the 
fire-fighting teams can not reach the destinations 
to extinguish fire quickly. In some narrow streets, 
without fire fighting passageway, the fire fighters 
have to carry water guns to fire hoses nearby the 
site, only to find the water pressure are too low or 
there is even no water.  The fire fighting work 
can not be carried out effectively. 
By midnight, the major streets and roads have 
been cleared and controlled by police and 
Commission of Transport. The rescue and relief 
vehicles have priority to use road.  
The medical teams set up temporary medical 
stations in damaged area.  The injured come to or 
are sent to the medical stations for treatment.  
Police strengthen security for critical 
organizations, departments and main streets.  
Trouble makers are arrested.  The telephone 
communication is being repaired. Nature Gas 
Company cut off the gas supply in order to 
prevent possible fires. 
The hospitals are overwhelmed by the large 
number of patients.  There are not enough 
doctors and nurses in the city to cope with the 
disaster. The blood banks are depleted before long 
and volunteers are called in to donate fresh blood 
for operation.  The backup power and water 
supply of the hospitals play a crucial role, without 
which the hospital cannot function.  The medical 
teams from outside the cities start to arrive in 
Zigong city and provide much needed help. 
In the heavily damaged area, police, soldiers and 
others are seeking for survivors in collapsed 
houses. 
At Honghe Chemical Plant, an operator smells 
some pungent gas, and immediately checks and 
finds chlorine gas near conveying pipes is leaking.  
He alerts the manager who sends the repair staff to 
fix the problem quickly.    
A group of seismologists from Seismological 
Bureau of Sichuan Province reach Zigong and 
start to their investigation. 
Many residents dare not to enter their houses, 
because they are worried about the safety of these 
buildings, especially in case next aftershock 
comes. 
  
One week later 
One week after the earthquake, most residents 
return home and resume normal life, after the 
structural engineers checked their buildings.   
Those homeless are arranged to stay in several 
public buildings, or in temporary shelters provided 
by the government.  They also receive enough 
food and drink and other necessities from the 
government. 
Telecommunication and power supply have 
recovered.  
Due to hot weather and narrow space, some 
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homeless people suffer from diarrhea or other 
diseases.  The TV and Radio stations continue to 
report the condition and events relating to the 
earthquake, and also precautions the residents how 
to prevent diseases. The medical team spray out 
disinfectant on the debris and main streets to 
prevent the proliferation of diseases.  Most of 
banks and supermarkets have reopened.  Schools 
also resumed.  Food and other relief material are 
transported to the city via the intact Zi-Yi 
expressway.  Then these material are dispatched 
to victims through the Civil Relief Bureau. 
The earthquake damage assessment by the 
authority shows: 80 people dead, 350 people 
seriously injured and 88,000 homeless; the 
economic loss is 908,000,000 RMB yuan 
(109.000,000 US$). 
The municipality asks for financial assistance 
from the government of Sichuan Province. 
 
One Month Later 
Life has returned to normal in the city, although 
some are still staying in temporary 
accommodations. Collapsed houses and buildings 
have been cleared. Lightly damaged buildings are 
being retrofitted.  
Damaged substations and water pipes have been 
repaired.  
Insurance company starts to process various 
claims. 







Tijuana Action Plan 
Priority 1 actions listed by categories are: 
Category 1: IMPROVE EMERGENCY RESPONSE 
PLANNING AND CAPABILITY 
 
Action 1:   
Contingency Municipal Plan  
Responsible: DPCM – Municipal Civil Protection Office 
I. Description: Municipal Government 
planning tool for effective, timely and 
coordinated emergency response. 
Schedule: 1998 –2000 
Solved problem: Community efforts coordinated 
Cost:  DPCM annual budget 




Emergency Response State Group  
Responsible: DEPC – State Civil Protection Office 
Description: Trained group in greater emergencies 
Schedule: 1999-2000 
Beneficiary: The entire community 
Solved Problem: Efficiency in search and rescue, training 
other groups 
Cost: Annual budget 




Medicine in Disasters Workshop,  based on the 
estimated seismic scenario 
Responsible: Health Sector 
Description: Effectiveness on disaster response in 
hospitals.  Doing an actual capacity evaluation. How to 
work with minimal supply of resources. Design of the 
Response Plan for this sector. 
Schedule: Two and a half days in September 1999 
Beneficiary: Health Sector and entire community 
Solved Problem: Improve emergency response in 
hospitals 
Cost: Intramural funds from Health Sector 




Contingency Plan for each Hospital 
Responsible: Health Sector and DPCM Municipal Civil 
Protection Office 
Description: Emergency response actions planned and 
coordinated 
Schedule: 1999 
Beneficiary: Each Hospital and Health Sector. 
Solved Problem: Improve emergency response in 
hospitals 
Cost: Not defined 
 
Action 5: 
Fire Station Contingency Plan  
Responsible: Fire Station 
Description:  Assure supply of water, fuel and 
resources  
Schedule: 1999 
Beneficiary: The entire community 
Solved Problem: Opportune fire extinction 
Cost:  Municipality Budget 
 
Action 6: 
Blood Bank and Donation Campaign 
Responsible: Health Sector and DPCM  
Description: Have a database with donor 
addresses and secure blood banks. 
Schedule: 1999-2000 
Solved Problem: Effective and proper response 
Cost: Not defined 
 
Action 7: 
Hospital Resources Supply Center and Stock 
Control  
Responsible: Health Sector 
To be defined 
 
Action 8: 
Redundant Emergency Communication System  
Responsible: SSP, DPCM, DEPC 
To be defined 
 
Category 2: INCREASE PUBLIC AWARENESS 
ABOUT SEISMIC RISK 
 
Action 1: 
Risk Awareness Program 
Responsible: DPCM 
Description: To establish specific programs and 
training to spread out a civil protection culture 
Schedule: 1999-2000 
Beneficiary: The entire community 
Solved problem: Increase seismic awareness level 
in the community 
Cost: To be defined 
 
 
Category 3: INTEGRATE SEISMIC RESISTANCE 
INTO THE PROCESS OF NEW CONSTRUCTION, 
FACILITIES AND INSTALLATIONS. 
 
Action 1: 
Legal Regime Actualization in Urban 
Development and Public Construction and 
Buildings.  
Responsible: SAHOPE 
Description: Revision of  the Legal Regime in 
Urban Development to reform and formulate new 
state norms  
Schedule: 1996-2001 
Beneficiary:  Baja California State  
Municipalities 
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Solved Problem: Legal Regime updating 
Cost: SAHOPE Programmed Budget 
Activity in progress 
 
 
Category 4: INCREASE SAFETY OF SCHOOL 
CHILDREN AND SCHOOL BUILDINGS 
  
Action 1: 
PARREE Program – Assessing vulnerability of 
existing schools and retrofitting the most 
vulnerable 
Responsible: School Sector, Municipality, State and 
CICESE 
Description: To have a preliminary diagnosis of 
the current conditions of schools actual 
Schedule: 1999-2001 
Beneficiary: The entire community 
Solved Problem: To identify the most vulnerable 
schools and recommend retrofitting priorities 
Cost: US$ 32,000.00  
Activity in progress 
 
 
Category 5: IMPROVE SEISMIC PERFORMANCE 
OF EXISTING BUILDINGS 
 
Action 1: 
Building and Equipment Inventory 
Responsible: Fire station 
To be defined 




Non-structural hazards reduction program.  
Responsible: CANACINTRA Tijuana Delegation 
Description: To learn the condition of installations 
in order to make the necessary arrangements for 
prevention a nd security of human and material 
resources 
Schedule: 1999  
Beneficiary: CANACINTRA 
Solved Problem: Safety of human and material 
resources 




Existent buildings and Lifelines  Inventory 
Responsible: IMPlan, ITT, DPCM, CICESE 
Description: Carry out an inventory of  city 
structures 
Schedule: 1999-2000 
Beneficiary:  The entire community 
Solved Problem: Information update of city 
structures and systems 
Cost: Not  defined 
 
 




Aguaje de la Tuna Tank stability study 
Responsible: CESPT 
Description: Detailed geologic / geotectonic  
review to evaluate the stability of two main tanks 
Schedule:  1999  
Beneficiary: South sector of Tijuana 
Solved Problem: Decision making about tanks' 
future and hazard decrease in the neighboring 
area 
Cost:  CESPT current budget 




Structural inspection of bridges and slopes in 
urban zone 
Responsible: DOSPM 
Description: Programmed review of bridges and 
slopes, their design and constructive plans 
Schedule: 1999 – 2000 
Beneficiary –  The entire community 
Solved Problem: Improve emergency response 
Cost: DOSPM current budget 





Substitution of  steel by plastic pipe lines in Gas 
Network 
Responsible:  Tijuana Gas Company 
Description:  Network improvement 
Schedule: 1999 – 2005 
Beneficiary: The entire community 
Solved Problem: Reduce fire risks 
Cost: Gas Co. Budget 




System vulnerability estimation of Power 
Distribution Network 
Responsible: CFE 
Description: Create a vulnerability diagnosis of 
the power distribution system 
Schedule: 1999 
Beneficiary: The entire community 
Solved Problem: Assure power supply 




Crisis Plan for earthquake using estimations of 
RADIUS Project. 
Responsible: TELNOR 
Description: Response plan after earthquake  
Schedule: 1999  
Beneficiary: TELNOR and the entire community 
Solved Problem:  
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Cost: TELNOR current budget 
 
 
Category 7: INCREASE EXPERTS’ KNOWLEDGE 
OF THE EARTHQUAKE PHENOMENA, 




City Seismic Microzonification 
Responsible: IMPlan, ITT, CICESE, DPCM, CIC, 
COLEF, UABC, CIMET 
Description: Mapping soil seismic parameters. 
Schedule: 1999 – 2000 
Beneficiary: Local experts and professionals 
Solved Problem: Support maps for legal regime 
update 
Cost: Not defined 
 
 
Category 8: PLANNING TO IMPROVE 
LONG-TERM COMMUNITY RECOVERY. 
 
Action 1: 
Planning and prepare the long-term community 
recovery: Planning. 
Responsible: Municipal Civil Protection Council 
Description:  Not defined 
 
 
From this priority 1 list, the following actions are 
already in progress with different status level: 
 
Note: Actually some other activities are in progress 





・ 文部省国立天文台「理科年表 2003」丸善 
・ 岡田恒男・土岐憲三編集「地震防災の事典」朝倉書店、2000 年 9 月 
・ 萩原幸男編集「災害の事典」朝倉書店 1995 年 4 月 
・ 勝又護「地震を知る事典」東京堂出版 1995 年 7 月 
・ Encyclopedia Britannica 2003 
・ UN Centre for Human Settlements (Habitat) “An Urbanizing World – Global Report on Human 
Settlements 1996” Oxford University Press, 1996 
・ 「Data Book on Asian Natural Disasters Vol.2」アジア防災センター、2002 年 8 月 
 
＜途上国における防災＞ 
・ United Nations ISDR Secretariat, Living with Risk –A global review of disaster reduction initiatives, United 
Nations, Geneva, 2002 
・ Kenji Okazaki and others, RADIUS – Risk Assessment Tools for Diagnosis of Urban Areas against Seismic 
Disasters, United Nation IDNDR Secretariat, Geneva, 2000   
・ 国際協力事業団「イラン国大テヘラン圏地震マイクロゾーニング計画調査」2000 年 11 月 
・ 国際協力事業団「ネパール国カトマンズ盆地地震防災対策計画調査最終報告書」2002 年 3 月 
・ アマルティア・セン「貧困の克服－アジアの発展の鍵は何か」大石りら訳、集英社新書、2002 年 1
月 
・ 中西寛「国際政治とは何か」中公新書、2003 年 3 月 
・ GeoHazards International, The Quito, Ecuador, Earthquake Risk Management Project: An 
Overview, 1994   
・ UNCRD & GHI, GESI-Global Earthquake Safety Initiative, 2001 
・ Regional Development Dialogue (RDD) Vol.24, No. 1, Spring 2003, United Nations Centre for 
Regional Development, Nagoya 
・ Natural Disaster Management, Tudor Rose Holdings Limited, 1999  
・ David Key, Structures to withstand disaster, Institution of Civil Engineers, Thomas Telford, 1995 
・ Megacities: reducing vulnerability to natural disasters, Institution of Civil Engineers, Thomas 
Telford, 1995 
・ Regional Cooperation in the Twenty-first Century on Flood Control and Management in Asia and 
the Pacific, UN ESCAP, 1999 
・ PNY – Towards Sustainable Community Recopvery, UNCRD, 2002 
・ Sustainability in Grass-Roots Initiatives – Focus on Community Based Disaster Management, 
UNCRD, 2003  
・ Guidelines for Earthquake Resistant Design, Construction, and Retrofitting of Buildings in 
Afghanistan, UNCRD, 2003  
・ Manual for Estimating the Socio-economic Effects of Natural Disasters, Economic Commission 
for Latin America and the Caribbean, 1999 
・ Proceedings - IDNDR Programme Forum 1999, IDNDR Secretariat, 1999 




・ ジョセフ・Ｅ・スティグリッツ「スティグリッツ 入門経済学（第 2 版）」藪下史郎他訳、東洋経済
新報社、1999 年 4 月 
・ Peter L. Bernstein, Against the Gods, 1996, John Wiley & Sons, Inc., New York 
・ 片田敏孝「21 世紀に向けて何をすべきか」 
・ 酒井泰弘「リスクの経済学－情報と社会風土」、有斐閣、1996 年 3 月 
・ 広田すみれ、増田真也、坂上貴之編著「心理学が描くリスクの世界 行動的意思決定入門」慶應義塾
大学出版会 2002 年 4 月 
・ 印南一路「すぐれた意思決定」中公文庫 2002 年 1 月 
・ 片田敏孝他「河川洪水に対するリスク・イメージの構造とその避難行動への影響」河川技術に関する
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論文集、第 6 巻、2000 年 4 月 
・ 藪下史郎「非対称情報の経済学」光文社、2002 年 
 
＜マネージメント＞ 
・ Ｐ．Ｆ．ドラッカー「マネジメント－基本と原則」、上田惇生訳、ダイヤモンド社、2001 年 12 月 
・ 中嶋秀隆・津曲公二「プロジェクトマネジメント」PHP 研究所 2002 年 6 月 
・ 「リスクマネジメントガイド」三菱総合研究所、日本規格協会 2000 年 
・ 金安岩男「プロジェクト発想法」中公新書、2002 年 2 月 
 
＜防災全般＞ 
・ 「阪神・淡路大震災 神戸復興誌」神戸市、平成 12年 
・ 「阪神・淡路大震災復興誌」総理府 阪神・淡路復興対策本部事務局 2000 年 2 月 
・ 「阪神・淡路大震災誌」財団法人日本消防協会、平成 8 年 
・ 「新 日本の災害対策」災害対策制度研究会、ぎょうせい、2002 年 
・ 兵庫県震災対策国際総合検証会議「震災対策国際総合検証事業 検証報告」兵庫県 
・ 「震災復興の政策科学」立命館大学震災復興研究プロジェクト、有斐閣、1998 年 
・ 「大震災と人間復興」兵庫県震災復興研究センター、青木書店、1996 年 
・ 「災害に強い社会をつくるために」日本学術会議、社会環境工学研究連絡委員会自然災害工学専門委
員会報告、平成 12年 4月 
・ 河田恵昭「大規模地震災害による人的被害の予測」自然災害科学 J.JSNDS 16-1 (1997) 
・ 鈴木広隆氏らによる「統計的シミュレーションに基づく日本の活断層による危険度分布に関する一予
測：その 2 人的被害の推定」2000 年地球惑星科学関連合同大会 
・ 平成 13 年地方分権改革推進会議ヒアリング資料 
・ 鈴木康弘「活断層大地震に備える」ちくま新書、2001 年 
・ 片山恒雄「東京大地震は必ず起きる」文春新書、2003 年 
・ 高秀秀信「大地震 市長は何ができるのか」朝日新聞社、1995 年 
・ 井堀利宏「公共事業の正しい考え方」中公新書、2001 年 
・ 林春男「率先市民主義」晃洋書房、2001 年 
 
＜住宅耐震改修＞ 
・ 「平成 7 年阪神・淡路大震災 建築震災調査委員会 中間報告書及び最終報告書 
・ 木造住宅等震災調査委員会「平成 7 年阪神・淡路大震災木造住宅等震災調査報告書」1995 年 10 月 
・ 国土交通省委託調査「住宅の耐震改修推進調査」日本建築防災協会、平成 13 年 3 月 
・ 国土交通省「住宅の耐震安全性向上の効果に関する調査報告書」平成 13 年 9 月、三菱総合研究所 
・ 村尾修 兵庫県南部地震の実被害データに基づく建物被害評価に関する研究、東京大学学位（博士）
論文 1999 年 11 月 
・ 岡田成幸「被災建物にまつわる人的被害事象の研究動向とこれからの対策」建築雑誌 2003 年 3 月号 
・ 中央防災会議「東南海、南海地震等に関する専門調査会」第 10 回資料 
・ 中央防災会議「南関東地域地震被害想定調査」昭和 63 年 
・ 「東京における直下地震の被害想定に関する調査報告書」東京都、平成 9 年 
・ 川瀬博「強振動予測 振動と地下構造の影響」建築雑誌 2003 年 3 月号 
・ 坂本功監修「日本の木造住宅の 100 年」日本木造住宅産業協会、2001 年 3 月 
・ 坂本功「木造建築を見直す」岩波新書 2000 年 5 月 
・ 目黒公郎・高橋健「既存不適格建物の耐震補強推進策に関する基礎研究」地域安全学会論文集 No. 3,  
2001 年 11 月 
・ 「震災建築物等の被災度判定基準および復旧技術指針」財団法人日本建築防災協会、平成 7 年 
・ 木造住宅の耐震精密診断と補強方法」財団法人日本建築防災協会、昭和 60 年 
・ 「地震に強い家づくり町づくり」日本建築学会編、彰国社、１996 年 





1. Kenji Okazaki “RADIUS –  Risk Assessment Tools for Diagnosis of Urban Areas against Seismic 
Disasters”（英語、仏語、スペイン語、中国語、ロシア語、アラビア語）、2000 年、国連国際防災 10
年事務局発行（全体編集及び一部執筆） 
2. “The RADIUS Initiative”、1999、Natural Disaster Management, Tudor Rose Holdings Limited
（一部執筆） 
3. “Achievement of RADIUS”、2000、Earthquake Hazard and Seismic Risk Reduction, Kluwer Academic 
Publishers 
4. “Empowerment of Local People for Sustainable Disaster Mitigation” (Co-writer: Rajib Shaw), 










1. 岡﨑健二・津川恒久「国連の都市防災プロジェクト RADIUSについて」平成 12年 3月、地震工学ニュ
ース pp26-34 
2. 岡﨑健二「国際防災 10年と RADIUSプロジェクト」平成 12年 6月、建築防災 6月号 pp.22-28 
3. 岡﨑健二「国連地震防災プロジェクト RADIUSの成果」平成 13年 12月、国際建設防災 11号 pp. 91-98 
4. Kenji Okazaki, Rajib Shaw「Disasters and Sustainable Regional Development」平成 14年 9月、
日本自然災害学会講演概要集 pp.41-42 




- Workshop on “Urban Earthquake Risk Management Strategies for Central Asian Republics” held 
in Almaty, Kazakhstan, in October 1996  
In 1997 
- International Conference on "Integration of Public Administration and the Science of Disasters,” 
held in Beijing, China, in January 1997 
- 8th International Conference on “Soil Dynamics and Earthquake Engineering (SDEE),” held in 
Istanbul, Turkey in July 1997  
- Conference on "the Mitigation of the Urban Earthquake Risk in Central Asian Republics," held in 
Istanbul in July, 1997 
- 29th IASPEI General Assembly, Thessaloniki, Greece in August 1997 
- Earthquakes and Megacities Workshop, Seeheim, Germany, in September 1997 
- First Regional Training Course on Urban Disaster Mitigation, held at ADPC, Bangkok, Thailand 
in October, 1997 
- International Workshop on Urban Earthquake Risk Assessment and Management, held in Beijing, 
China, in October, 1997 
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In 1998 
- “Earthquake Scenario Workshop,” held from 21 to 22 February 1998 in Kathmandu, Nepal, 
organized by NSET-Nepal 
- International IASPEI Conference on “Modern Preparation and Response Systems for Earthquake, 
Tsunami and Volcanic Hazards” for IDNDR, held in Santiago, Chile, from 27 to 30 April 
- Second International Conference on Earthquake, Hazard, and Seismic Risk Reduction in Yerevan, 
Armenia, from 15 to 21 September 
- International Training Course on Continental Earthquakes and Seismic Hazard in Beijing, China, 
on 11 October, organized by the Chinese Seismological Bureau 
- International Symposium on Seismic Risk in Megacities, organized by the Third World Academy 
of Sciences (TWAS) in Trieste, Italy on 10 December  
In 1999 
- Second Workshop of World Seismic Safety Initiative (WSSI), organized by WSSI in Bangkok, 
Thailand from 18 to 20 January 
- IDNDR-ESCAP Regional Meeting for Asia: Risk Reduction and Society in the 21st Century, 
co-organized by ESCAP and the IDNDR Secretariat 23-26 February 
- Grenoble IDNDR Conference on Natural Hazards in Mountainous Areas, Grenoble, France, 
from 12 to 14 April 
In 2000 
- 12th World Conference on Earthquake Engineering （12WCEE）held from 30 January to 4 
February 2000, in Auckland, New Zealand, organized by the International Association for 
Earthquake Engineering (IAEE) 
In 2001 
- International Workshop on an Earthquake Safer World in the 21st Century held from 29 to 31 
January 2001 in Kobe, Japan, orhanized by UNCRD Hyogo Office.  
In 2002 
- International Symposium on New Technology for Urban Safety of Mega-Cities in Asia、held in 









岡 﨑  健 二（おかざき けんじ） 
 
昭和 28 年２月１日生 
 
昭和 46 年 3 月 福岡県立朝倉高等学校 卒業 
昭和 46 年 4 月 京都大学工学部建築系学科 入学 





昭和 51 年 4 月 建設省採用後、兵庫県庁 
昭和 53 年 4 月 建設省住宅局住宅建設課 
昭和 56 年 2 月 国連アジア太平洋経済社会委員会（ESCAP）人間居住課（在バンコク） 
昭和 59 年 4 月 建設省建築物防災対策室 課長補佐 
昭和 60 年 10 月 建設省国際課 海外協力官 
昭和 63 年 5 月 土浦市都市計画部 部長 
平成 3 年 4 月 国土庁地方振興局地方都市整備課 課長補佐 
平成 5 年 4 月 福岡県建築都市部住宅課 課長 
平成 8 年 2 月 国連国際防災の 10 年事務局科学技術担当チーフ（在ジュネーブ） 
平成 12 年 1 月 建設省住宅局建築指導課 国際基準調査官 
平成 13 年 4 月 国土交通省住宅局建築物防災対策室 室長 
平成 14 年 2 月 国連地域開発センター防災計画兵庫事務所 所長（現在に至る） 
 
平成 15 年 4 月 京都大学大学院地球環境学堂非常勤講師（平成 15 年 9 月まで） 
平成 15 年 10 月 名古屋工業大学大学院工学研究科非常勤講師（平成 16 年 3 月まで） 
















































月に「1999 年度震災予防協会賞」を受賞することができた。これも RADIUS を支えてくれた多く
の皆さんのお陰である。 
 私の家族は、4 年間私のわがままにも耐え、日本からヨーロッパへという環境の激変にもよく耐え













You invited us to join you and, together, walk along the RADIUS path. May this be 
the start of a long journey towards a safer world.  
       
With gratitude, 
 
      Your Friends - the RADIUS Team 
 
2003 年 11 月 
 
岡﨑健二 
      
     国連地域開発センター防災計画兵庫事務所長 
〒651-0073 
神戸市中央区脇浜海岸通 1-5-2 ひと未来館 
Tel: 078-262-5560 
Fax: 078-262-5568 
Email: okazaki@hyogo.uncrd.or.jp 
 
 
